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How Hyatts Make 
Better Plows 


Hyatt Bearings assist in making 
better plows, because they add 
greatly to the dependability and life 
of the plow and reduce the time 
and labor necessary for its lubrica- 
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How Hyatt 
Bezrings are 
used in plow 


einai Bos: tion and care. 
paintSeeascsse? " povveeltttitt The Hyatt-equipped tractor plow 
baenescsissst ss eet Aesvaistsyers is as well built as the tractor itself 
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and is fully able to stand up under 
the far more severe service that the 
tractor imposes on the implement 
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Hyatt Bearings keep plow coulters 
running straight and true. They 
reduce the need for oiling to once a 
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ypyyfllitoa Was ns season. They provide a permanent 
= CES KX tH service, never requiring adjustment. 
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The Fourteenth 


HE annual meeting of the American Society of Agricul- 

tural Engineers which was held December 28, 29, and 30, 
at the Hotel Sherman, Chicago, had as its outstanding fea- 
ture a larger measure of usefulness on the part of the society 
to agriculture, to related industries, and to educational work 
in agricultural engineering. This was true not only of the 
progress during the year just closed but also in the work under 
way for the future. 


S. H. McCrory, of the division of agricultural engineering, 
U.S. Department of Agriculture, in the course of a, report 
brought out the need for better means of contact between the 
work he represents and the departments of agricultural en- 
gineering in the various state agricultural colleges with whom 
and among whom it is obviously desirable to maintain corre- 
lation of effort, particularly in research work. Steps were 
taken toward the formation of a special section of the Society 
consisting of its members directly representing the institu- 
tions mentioned to act as a clearing house and coordinating 
agency. While many of the state college departments as well 
as the division of agricultural engineering of the U. S. D. A. 
are well represented in the society, provision is made for the 
admission without restriction of representatives from all state 
college departments and experiment stations to this section. 
It is understood that this section will be practically indepen- 
dent of the society as a whole and that its functions will be 
advisory only, its purpose being only to facilitate and make 
more efficient the combined work of the public agencies al- 
ready existing. A committee has been appointed to take this 
up with the officials of the U.S. Department of Agriculture 
with a view to making this section of the greatest helpfulness, 
and at the same time consistent with the regulations and prac- 
tice of the various public agencies involved. 


SOCIETY COOPERATES WITH N. I. Vv. A 

Another important work which has been set on foot is 
active cooperation with the tractor and thresher. department 
of the Naticnal Implement and Vehicle Association in work- 
ing out a fundamental study of power-farming methods 
with a view to determining authoritatively their inherent 
efficiency. This is largely an engineering research problem, 
and a difficult one because of the many complicating factors, 
each of which must be given proper value, and the disturbing 
circumstances for which allowance must be made. 


Much interest attached to the report of the Standards 
Committee, presented by Raymond Olney, chairman, as it is 
through this committee that the Society carries on its stand- 
ardization work in connection with the National Implement 
and Vehicle Association and the American Agricultural 
Equipment Standards Committee. In addition to a report of 
work already accomplished and that in progress the report 
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centained recommendations for a better and more compre- 
hensive organization of the committee together with sugges- 
tions for minor changes in the constitution of the Society to 
permit better articulation of its work with that of its collabor- 
ators in the standardizaticn work. 


The Society dinner the evening of the 29th had as its fea- 
ture talks by C. E. Gunnels, treasurer, and J. R. Howard, 
president of the American Farm Bureau Federation. Mr. 
Gunnels spoke briefly on the organization; scope, and pur- 
poses of the Federation, emphasizing its representative char- 
acter and the fact that it is proceeding along sound economic 
lines and avoiding political activity cr bias. Mr. Howard, 
after calling attention to the fact that every item of farm 
opetation or farmimprovement involvedagricultural engineer- 
ing in its execution, proceeded to set forth the present economic 
and financial situation in its relation to the farmers of the 
country and showed how this situation would affect the 
agricultural engineers, particularly in their commercial con- 
nections. He made it very plain that the purchasing powe: 
of the farmer’s dollar must be materially increased befor 
there can be any great measure of prosperity in the various 
industries which directly or indirectly are dependent on 
agriculture in any form whatever. 


PSYCHOLOGICAL TESTS DISTINCTLY HELPFUL 


“Psychological Tests for Technical Efficiency in Agricul- 
tural Engineering” was the subject under which F.W. Ives of 
the agricultural engineering department, Ohio State Univer- 
sity, presented the results thus far secured by Dr. H. E. Burtt, 
professor of psychology at the same institution, in the devis- 
ing and application of psychological tests to determine the 
probabilities of success of students preparing for agricultural 
engineering as a profession. It may be stated that the results 
thus far secured, even though the tests are far from being per- 


fected, are not always conclusive but in most cases are dis- 
tinctly helpful. 


E. V. Collins, assistant chief agricultural engineer of the 
lowa agricultural experiment station, reported further pro- 
gress in testing the draft of plows. One interesting develop- 
ment which may be mentioned is the fact that the increase in 
draft with speed, reported a year ago, applies to all standard 
types of plows, and that moldboards with a gentle turn, such 
as breaker bottoms do not ordinarily have the comparatively 
light draft with which they are credited. To facilitate these 
studies the power required to haul the plow with the bottoms 
out of the ground was determined and considered as an ele- 
ment of the power required when in normal operation. To 
separate the power consumed in cutting the furrow slice from 
that required to turn and pulverize it, use was made of a slice 
cutter which performed the former operation leaving the slice 
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practically undisturbed, after which the plow being tested was 
used to turn the cut slice. The power required for cutting 
was considered as the difference between that expended on cut 
and uncut slices. Although obviously open to certain errors 
the experiment pointed to the conclusion that increase of 
draft due to speed takes place in the turning and pulverizing 
portion of the plow’s work. 


Prof. O. W. Sjogren, head of the agricultyral engineering 
department, University of Nebraska, reviewed the results of 
the tractor tests which have been conducted thus far in con- 
formity with the famous Nebraska tractor testing law. It 
was pointed out that the tests were not calculated to dis- 
criminate against any particular make or type of machine but 
rather to exclude from sale within the state, tractors sold un- 
der misrepresentation, particularly as regards their ability to 
deliver their rated power under workizg conditions. In order 
to pass the test a conside-abie proportion of the machines were 
subjected to certain changes by the manufacturer, in some 
cases the rating being reduced, in others speed ratings were 
altered and in still others there were changes in equipment, 
particularly carburetors and manifolds. His paper also em- 
bodied interesting data compiled with reference to displace- 
ment per minute per horsepower for engines of different 
types and also for cylinders of different bore. 


E. E. PARSONAGE TALKS ON WAGON STANDARDS 


Under the title “Wagon Standards” E. E. Parsonage, 
of the John Deere Wagon Works, Moline, Illinois, described 
the standards which have been adopted in wagon manufac- 
ture and the substantial advantages which have resulted. He 
pointed out that formerly there were 4,560 kinds of farm 
wagons and that standardization had reduced this to 224, and 
the limit has not yet been reached. Similarly there was a 
time when there were six different widths of track varying 
from 414 feet to 5 feet 2 inches. This,confusion has given 
place to standarization on 56 inches, the standard motor-car 
track. 

E. C. Mandenburg, of the Barrett Company, Chicago, 
Illinois, in a paper entiled, “Preservative Treatment of Tim- 
bers in Farm Structures” introduced his remarks by a few 
figures calling attention to the rapidly dwindling supply of 
timber in the United States and the need for providing for 
future needs by reforestation and for reducing the consump- 
tion of timber to the greatest extent possible through in- 
creasing the life of wooden structures by preservative treat- 
ment of the wood entering into their construction. He 
showed the increasing scarcity and the prohibitive price of 
woods which are considered durable and developed the 
thought that the non-durable woods which are more abundant 
and which are much less costly may have as leng or even 
longer life than the more durable woods if they are given 
suitable preservative treatment. In his paper and in the 
discussion which followed it was brought out that fence posts 
up to a short distance above the ground line and all timbers 
coming in contact with masonry of any kind, particularly 
concrete, should be given preservative treatment because of 
the rapid decay which ctherwise takes place in these locations, 
and the extremely high cost of installing replacements as 
compared with the value of the timber itself. The method of 
preservation which he described is that in which the wood is 
impregnated to a greater or less depth with refined coal-tar 
creosote, and his paper was supplemented by moving pictures 
showing several approved methcds. of performing the work. 

In discussing “The Artificial Heating of Animal Shelters” 
K. J. T. Ekblaw, engineering editor, “National Farm Power,” 
Chicago, Illinois, pointed out that it was not for the engineer 
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to determine whether such heating was desirable but that 
it was the business of animal husbandry. He explained, that 
some farmers considered such heating desirable for their dairy 
barns and hog houses. The paper laid down the conditions to 
be met, the rsults to be desired, and developed typical plans 
for each of the two classes of buildings applying the principles 
to be observed. An important conclusion is the fact that 
neither in first cost nor in operating cost is artifical heating 
such as described so expensive as might be thought, as the 
heating desired is much less than for human habitations and is 


needed only during rather short periods of extremely cold 
weather. 


“Land Clearing With Dynamite” was presented by 
Arthur L. Kline, of the Hercules Powder Company, Wilming- 
ton, Delaware. In addition to a presentation of technical 
matiers covered by his subject he developed the needs of the 
future, when increased population will require for food pro- 
duction the development and use of all available land. The 
discussion showed an unusual degree of interest in the subject. 


In his report as chairman of the committee on farm 
structures, W. G. Kaiser, of the Portland Cement Association, 
outlined briefly the history of grain storage on American 
farms beginning with the isolated single corn crib and the 
haphazard small grain bins through their various develop- 
ments to the modern farm elevator, a combined smal!l-grain 
and ear-corn structure designed specifically for use in connec- 
tion with power operated elevating and distributing equip- 
ment and also with the power operated drag of the corn shell- 
er. The economic and other features of various types of 
buildings were discussed, both those employing permanent 
built-in elevators and those intended for use with portable 
elevators. Proper ventilation for corn cribs, exclusion of 


rats and reduction of fire hazards were given s2rious attention 
also. 


SUBJECT OF FUTURE TRACTOR FUEL STUDIED 


In giving the report of the tractor committee the chair- 
man, A. H. Gilbert, of the Rock Island Plow Company, stated 
that considerable study had been given to future tractor fuel, 
with the conclusion that fuel alcohol can be produced on a 
basis which will prevent fuel famine or prohibitive cost. It 
appears that a bushel of corn will yield about two and one- 
half gallons of one hundred per cent alcohel and proportion- 
ately more of a less refined product. It is claimed that the 
feed left as a by-product will cover the cost of distilling and 
that the only real obstacle to economical production and dis- 
tribution of alcohol fuel is the excessive amount of restric- 
tion and red tape imposed by the government. Mr. Gilbert 
predicted that the time would come when the corn fields of 
Illinois and Iowa would compete or cooperate with the oil 
fields of Oklahoma and Texas. The committee also is at 
work on tractor lug equipment, in regard to which Mr. 
Gilbert stated that while no results were ready for report at 
the present time the need for definite research data on the 
subject was great, particularly as there is probably 
no point in tractor design or cperation concerning which less 
definite data has been gathered nor for which the fundamen- 
tal principles are so poorly understood. 


Other committee reports calling for special mention in- 
clude that by R. W. Trullinger, specialist in rural engineer- 
ing, States Relations Service, U. S. D. A. for the Research 
and Data Committee, being a discriminating review of real 
research in agricultural engineering at the various experi- 
ment stations and in fact throughout the world. Commenting 
on the comparatively small amount of work he could men- 
tion as true research he took occasion to distinguish research, 
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January, 1921 


the, discovery and development of new scientific knowledge 
of a fundamental nature, from the mere investigation of 
existing agencies and methods. He made a strong plea for 
more genuine research. 

The report for the committee on barn ventilation was made 
by W. B. Clarkson of the King Ventilating Company, Owa- 
tonna, Minnesota. He reviewed the progress which the com- 
mittee had made in zoning the United States with respect to 
climatic conditions as they affect the design of barns and 
most particularly the ventilating system, some of which work 
already has been reported in these pages. He also showed 
the need for better contact and cooperation among engineers 
interested in such separate but related fields as barn archi- 
tecture, barn equipment, such as litter carriers, stall fixtures, 
etc., and those responsible for the design of ventilating sys- 
tems and equipment. 

For the. committee on drainage reports were made by 
S. H. McCrory, Division of Agricultural Engineering, U. S. 
D. A., and David Weeks, Drainage Engineer, Dakota Engi- 
neering Company, Mitchell, South Dakota. The technical 
nature of these reports makes difficult any brief mention of 
the ground covered, but it may be said that they contained 
technical information of much practical value to the pro- 


fessional engineer engaged on drainage projects of consider- 


able size. 


In the presidential address which featured the opening 


session F. N. G. Kranich drew the attention of members to 


the greatly increased recognition and prestige which came to. 


the society during the year 1920. Among the evidences of 
this he mentioned the number of times that members of the 
Society had been called on to address other organizations, 
the influence of the Society in its cooperative work with the 
U. S. Department of Agriculture and the National Imple- 
ment and Vehicle Association, as well as in certain other con- 
nections, and the large increase in the membership, including 
many persons of prominence. 


SECRETARY REPORTS ON 1920 MEMBERSHIP 


In this connection the Secretary reported that during 
1920 there had been elected 113 members, 57 associates, 12 
juniors and 6 affiliates, a total of 188. During that time the 
Society has lost one member by death and four by resigna- 
tion, leaving a net increase for the year of 183 members. The 
total membership now consists of 302 members, 154 associ- 
ates, 33 juniors, 14 affiliates and 66 student branch mem- 
bers—a total of 569. There were at the time of the report 
33 applications for membership pending. The student 
branches and their membership are: Iowa State College 14; 
Nebraska 9; Missouri 12; Ohio State University 22; 
Wisconsin 9; and there are 17 applications for this grade 
of membership from Kansas State Agricultural College. 

At the last session of the meeting the following resolu- 
tions, drawn up by the resolutions committee, consisting of 
W. B. Clarkson, I. W. Dickerson, and K. J. T. Ekblaw, were 
unanimously adopted: 

RESOLVED, That the American Society of Agricultural 
Engineers heartily endorses and supports any activity which 
has for its object the establishment of reasonable, logical and 
intelligent standards, based on research, investigation, exper- 
imentation and practice. 

RESOLVED, The thanks of the society are extended to 
J. R. Howard, president, and C. E. -Gunnels, treasurer, of the 
American Farm Bureau Federation, for the very excellent and 
inspiring addresses presented at the banquet, and assurance 
is given them of the support and cooperation of the Society. 

RESOLVED, That the society extend its sincere thanks 
to the retiring officers, F. N. G. Kranich, president, and J. B. 


oa sy ans 
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Davidson, secretary, for their earnest and conscientious eff- 
orts to promote the welfare of the Society. eas 

RESOLVED, The appreciation of visiting members is 
hereby tendered to the local committee on arrangements for 
its excellent work in preparing for this meeting and particu- 
larly for the enjoyable banquet and program; and to: the 
Portland Cement Association for their courtesy and cooper- 
ation in promoting the success of the meeting.. 

At the close of the meeting Mr. Kranich called to the 
assumption of his duties the president-elect, E. A. White, 
technical editor, “Farm Implement News,” Chicago, Illinois. 
The other officers are: First Vice-president, W. G. Kaiser, 
Portland Cement Association, Chicago; Second Vice-presi- 
dent, E. R. Jones, University of Wisconsin; Secretary- 
Treasurer, Frank P. Hanson, Station A, Ames, Iowa. The 
Executive’ Council for 1921 consists of I. W. Dickerson, 
Charles City, Iowa, agricultural editor for a group of farm 
papers; F. N. G. Kranich, Hyatt Roller Bearing Company, 
Chicago, Illinois; Raymond Olney, The Power Farming Press, 
St. Joseph, Michigan; F. A. Wirt, Emerson-Brantingham 
Company, Harrisburg, Pennsylvania; J. B. Davidson, Iowa 
State College, Ames, Iowa. The retiring members of the 
Council, A. J. R. Curtis, Portland Cement Association, 
Chicago, Illinois, and Daniel Scoates, Texas A. & M. College, 
are suegeeded by the outgoing president and secretary. 


Possibilities of Alcohol for Fuel* 
By A. H. Gilbert** 
A 


SUBJECT requiring urgent attention, or with great 

possibilities if given proper support, is that of the fuel 
situation for internal-combustion engines. Reports from the 
American Petroleum Institute recently have shown very 
clearly how the consumption of fuel has been exceeding pro- 
duction. They are urging the conservation of gasoline as well 
as a more efficient use of the same. We find that only in 
1913, 1914 and 1915 the production was far greater than con- 
sumption which resulted in a low price for the fuel. In fact, 
the price of crude petroleum per barrel reached a point where 
the larger companies, as well as the small, felt that they could 
not afford to drill more wells; so in 1916 the production de- 
creased some forty million barrels. This meant that with the 
great increasing demands by use of the tractor, truck, and 


passenger cars, in addition to the tremendous drain during 


the war, the production has not been able to come up to the 
demand until the last couple of months. 

My object in reviewing this brief history is to show how 
oil industries are regulating fuel prices. This is a product of 
which we cannot control the source of supply. We are merely 
drawing on Nature’s great reservoir and while we daily read 
of predictions pro and con, no one knows definitely how long 
it will last. We do know that this present price of fuel and 
oil is seriously affecting power farming. 

Considerable research work has been conducted compar- 
ing alcohol with gasoline as fuel for internal-combustion mo- 
tors. Your chairman of this committee has made an effort 
to follow these reports and the interesting thing is that no one 
seems to throw cold water on the possibilities. It is further 
shown that it is possible to obtain approximately five gallons 


-of alcohol, one hundred per cent proof from one bushel of 


corn; further, that the by-products of this material in the 
form of feed and corn oil will practically pay for distillation. 


*From the report of the tractor division of the farm power, belt and 
field machinery committee. Presented at the Annual Meeting of The 
— Society of Agricultural Engineers, Chicago, December 27 to 


**Mem. A.S.A.E., tractor engineer, Rock Island Plow Company, Rock 
Island, Illinois. 
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The heat value of alcohol is considerably lower than that 
of gasoline, ranging around 1100 to 1200 against 1900 to 2000 
B. t. u.’s, per pound for gasoline andkerosene. Thisdifference 
in heat value is offset somewhat by the fact that alcohol is 


- heavier than gasoline and that there are a larger number of 


pounds per gallon. In taking these matters into consideration 


- the proposition seems very feasible and the most seriousobjec- 


tion at the present time is that of the high revenue placed on 
alcohol. It appears to us that this matter is purely a prob- 
lem for the agricultural engineers in that it affects power farm- 
ing very seriously and since it would also open a new use for 
the great abundance of corn which is raised throughout the 
Middle West, in other words, the cornfields of Ohio, Indiana, 
Illinois, Nebraska, Kansas, and neighboring states which 
would be turned into oil lands and we feel if the use of alco- 
hol for internal-combustion motors can be used as success- 
fully as seems possible at the present time, that a united 
effort on the part of this organization would have much in- 
fluence in at least reducing the revenue placed on this ma- 
terial when adulterated to a point where it is fitted for fuel. 


Our New President 


HE election of E. A. White as 

president of the American Society 
of Agricultural Engineers carries inci- 
dental interest to the older friends of 
the society because it has been pointed 
out that every charter member of the 
society now living has come to its 
presidency. Dr. White holds a doctor’s 
degree in agricultural engineering from 
Cornell University. This is believed 
to be the first and only degree of its 
kind ever granted in America, and bears 
testimony to a high order of engineer- 
ing skill and research ability. 


Dr. White’s research work at Cornell 
was devoted largely to the moldboard 
plow and resulted in the establishment 
of a working theory and a mathemati- 
cal way of expressing in three algebraic 
terms the shape of any successful mold- 
board plow. It may be said that Dr. 
White probably has done more than 
any other man in American to bring 
plow design from an art to a science. 


It may be remarked that Dr. White was born and raised 
on a farm in northern Illinois, that he is a graduate of the 
college of agriculture, University of Illinois, and that before 
and following his post-graduate work at Cornell was in charge 
of agricultural engineering work at the University of Illinois 
for seven years. In this capacity he started and carried on up 
to the time he left the university one of the most comprehen- 
sive studies ever attempted of the cost of tractor operation 
together with other important facts such as per cent of time 
lost in trouble, amount of use annually, etc. 


Dr. White left the university to become research engineer 
for the Peoria plant of the Hot Manufacturing Company. 
He has for a number of years been an extensive and authori- 
tative writer on farm machinery and power-farming equip- 
ment and methods, and is now technical editor of “Farm 
Implement News.” He has assisted in the supervision of na- 
tional tractor demonstrations and managed smaller demon- 
strations, particularly those of motor cultivators. 
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President White Blows Whistle for 
1921 Kick-Off 


Dr. White’s remarks on his installation as 
president of the American Society of Agri- 
cultural Engineers for 1921 


ENTLEMEN: The honor which you have seen fit to 

bestow upon me is very greatly appreciated, but over- 
shadowing that entirely is a thought of the responsibility 
which comes with the office which I have the honor to hold 
the coming year. 

We can fortunately go into this new year with an entirely 
different feeling in the Society than we are experiencing na- 
tionally. We look forward to and expect no radical change in 
policies other than those that have been initiated by Mr. 
Kranich. 

I also feel that we are entering one of the most critical 
years that we have ever experienced because of the work that 
has been done this past year. Gentle- 
men, we have a standard to come up to. 
The work of this Society the past 
year has been remarkable. The 
work which the officers have done has 
been most commendable and if we let 
this slip back now we are in for another 
forty years in the wilderness. There- 
fore, I lay a charge upon every one of 
you to support this’ administration as 
becomes members of this Society. 

If plans which I have in mind are 
adopted by the Council, we are going 
to spread out this responsibility. We 
are going to spread it wide and thick, 
just like the dairy people advertise 
their butter—spread it on thick. That 
is the way responsibility is going to go 
this year, it is going to be spread on 
thick. 

I am going to take into my office 
something that I learned in coaching 
football, something that every success- 
ful football coach knows. It isn’tamat- 
ter primarily, of retaining cordial re- 
lations between the coach and the team, 
if you want to put it that way, entirely; 
it may be necessary for me to get some 
of you fellows a little mad. I heard a successful coach say not 
long ago, that if he had not had a season as successful as he 
thought it should be he took the responsibility for it because 
he was too easy on his men. 

We want the most cordial relations between you gentle- 
men, but when we designate certain work to a committeeman, 
I want to tell you that I have a good big basket in my office 
and any letters that come back saying “We are too busy,” 
unless you are flat on your back, will go into that basket and 
I will write you another letter. I am not going to keep them 
in the files. I don’t want them in the files of this Society. 
I believe that it is the work of the president of this Society 
to distribute work and see that it is done. If he does that he 
will be as busy as any man in the organization. 

I have proceeded on that policy in formulating plans and 
I have found a wonderful response from the members, which 
leads me to believe that you are going to measure up fully to 
that standard; therefore, we shall proceed on that basis and 
I firmly believe that we shall succeed. 
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january, 1921 


Y ASSOCIATION with the members of our Society by 
virtue of the honor bestowed on me last year has 
brought me in closer contact with the various branches of 
agricultural engineering than has anything else I have ever 
had the opportunity of doing. 


In this message I shall not review in detail the activities 
of this society during the past year. I shall, however, endeav- 
or to bring you all to a realization of the valuable work our 
Society has started and can do. 


Every member of this Society, particularly the older ones, 
knows what has been done. They know about our affiliations 
with the National Implement and Vehicle Association and the 
industry as a whole. You all know about our paid secretary. 
You all know about our journal and what it proposes to ac- 
complish and what it stands for. You are all familiar with 
the activities that have been going on. 


You have all been a part in this past year’s developments, 
and what I of my own self have done or could do is negligible. 
Each and every one has contributed his share in bringing 
about the results of which you are all proud. If we have 
made progress it is because each member has put his shoulders 
to the wheel and has given a lift. 


The splendid support and cooperation from among our 
members, particularly those on committees working together, 
has been one of the most gratifying factors of all. This 
fellowship has permeated the entire institution for good, not 
alone of the Society, but for the good of each individual. 


I cannot help but feel that these associations of our mem- 
bers and friends in our committee meetings, and even at this 
time of the year in our annual meeting, makes for better men, 
better engineers, and for better final results. It is after all 
the associations we have that broaden us. I believe very 
earnestly and sincerely that every one of you attending this 
meeting at this time is getting much more good out of it 
because of these associations. 


We get together during our leisure time here and talk 
shop. We talk the things that we live, those that are nearest 
tous. We discuss these things with each other and we cannot 
help but learn from this personal contact with each other. 
These associations make for enthusiasm which helps us in the 
work we are doing back home and in that art in which we are 
working. As Emerson said, “Nothing great was ever achieved 
without enthusiasm.” 


I honestly believe that this enthusiasm is due to a fuller 
appreciation and a greater recognition, not alone by you 
members but by everybody with whom we come in contact, 


of the value of agricultural engineering in our economic sys- 
tem. 


I think the appreciation, or recognition of what agricul- 
tural engineering stands for, is one of the biggest things we 
have achieved. 


Agricultural engineering serves an industry of far greater 
importance than does any other engineering fraternity. I say 
this with some thought, not that I discount the value of the 
work and efforts of others, but I more fully realize and ap- 
preciate the greater importance of ours. 

It has been a decided privilege to work as I have during 
the past year with the membership of this Society and with 


AGRICULTURAL ENGINEERING 


~ The President’s Annual Address 


By F. N. G. Kranich 


those on the outside for the results we know are coming. 

The things that we have accomplished in a tangible way 
are to me only secondary to that thing which I wish to call 
recognition. 

Our Society during the past year has received that re- 
cognition which we have so long sought. We have received 
it in several ways: First, through our associations with the 
implement manufacturers, who are the builders of farm equip- 
ment; second, through the personnel of the men who have 
joined our Society this past year. I want you all to look over 
the list of members, as it stands today, and see if anywhere, 
or in any other institution there can be found such a list of 
representative men who so thoroughly cover every phase 
from the teaching clear through the practical side of agricul- 
tural engineering. 

Our work in the Agricultural Equipment Standards Com- 
mittee, the chairmanship of which your president has the 
honor of holding, is also a recognition that should be noted. 
That committee has many representatives who are members 
of our Society. Its work is progressing slowly, but after we 
get it started and in action, the results will be far reaching 
and for the good of the industry we represent and agricul- 
ture as a whole. 


Recognition has also been given us in the press, and I am 
sure that it is the constructive work we are doing in an un- 
mercenary way that affords us this recognition. 

This recognition is also apparent when we think of the 
various meetings of big men in the industry with whom it has 
been our pleasure to work and have our members address. 
We have been associated with men representing the highest 
ideals and with associations representing the very best efforts 


for good in an industry that is fundamental, and that is, 
agriculture. 


We cannot help but be proud of this recognition, and I 
am willing to say for my own self that this one thing is to me 
the most gratifying of all our efforts. It also means that we 
are coming into the light of things by the aid of this recogni- 
tion, working toward an end which means advancement in 
the science and art of what I believe to be the most basic en- 
gineering effort in existence. 


SOCIETY NEEDS FEEL NO FEAR OF ENCROACH MENT 


We may at times be crossed by the activities of other 
bodies of men that may seem to conflict. We may find others 
encroaching or at least endeavoring to on what we feel to be 
purely agricultural engineering. We need have little fear as 
I see it of this because of the personnel of our organization. 
In no other engineering organization that I know is there 
such a body of men as we have—men who represent the in- 
dustry as a whole, men who are in sympathy with agriculture 
and its development, and last, but not least, men who 
thoroughly understand the theory, the function, and field 
operation of farming equipment such as tractors, plows, 
threshers, and all the rest of the machinery so necessary to 
successful agriculture. 


Our fourteen years of existence has given us a fund of 
knowledge that cannot be duplicated anywhere. Our data 
is all based on facts gathered by our members who have ap- 
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’ plied agricultural engineering to actual tests on farms and in 
farming operations. 

We are repiesented. in’ "practically all the agricultural 
colleges in America: What greater influence could be found 
for the good of the industry. Members in the profession are 
spreading this gospel of agricultural engineering in their re- 
spective localities. Regardless of how high we stand, our 
state colleges stand at the top in this line and receive the 
recognition that is due them in this phase of engineering. 

- Even in the United States Department of Agriculture we 
now have within a bureau a division of agricultural engin- 
eering. The advisory committee of this division is com- 
posed of our members. Even at the head of the division is a 
very active member of our Society. 


The work that this division of the federal government is 
planning is a correlation of the efforts of the colleges, together 
- with that of our Society, which we know is going to help this 
big problem of agricultural engineering as a whole, and when 
I say “help” I refer not to any individual or not to any indi- 
vidual society, but for the good of that great body of men 
represented as the American farmer. 


SOCIETY CAN HELP IN SOLVING TROUBLES 


Our thorough understanding and sympathy with the 
problems of the farm equipment manufacturer fits us well to 
work with him. The personnel of our Society as individuals, 
as a part of these manufacturing institutions, as officers in 
these institutions, even as presidents of many of them, all 
working hand in hand toward a goal, which means results, is 
as gratifying to you all as it is to me. 


The work of your standards committee, and in fact all the 
committees, relating to or cooperating with this parent stand- 
ards committee, is bearing fruit. The things we are doing and 
the reports of the standards committee, which is being pub- 
lished in the last Journal, is to all of you a pretty good reason 
for-our existence. 


The need for this work in the industry we represent is 
recognized. The steps we have taken to bring about this 
recognition have been slow, but I feel very sure the plans for 
the future that we now have, and which our new president is 
endorsing, are going’to bear fruit far in excess of our most 
humble expectations. 

There is another thing I wish to bring out here and I be- 
lieve should get more recognition, and that is that agricultural 
engineering is really an art and a science. It has been said 
very often that there is no such thing as engineering in agri- 
culture. I take issue with all such claims. 

I am very sure and I know you will all support me that 
the names of McCormick, Deering, Deere, Oliver, Dain, Din- 
gee, and many others that I might mention, stand for as much, 
if not more, in the history of our nation as do the names of 
men that you may think of that have worked in other pro- 
fessions. 

. This to me is a fact that we should learn and we should 
talk about in spite of all that is said to the contrary for there 
is engineering in agriculture and much of it. 

I feel very sure that these men have contributed to those 
things in our country’s develooment which have made the 
others possible. By the efforts of these men in producing 


agricultural machinery, they have made it possible for so 
many of us te live in the city and so few of us on the farms. 
By their efforts they have made it possible for us to live as 
well as we do. It is this recognition of these men, who have 
actually worked at agricultural engineering, although in those 
days unrecognized.and even today to some extent without 
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recognition, that makes for this greater agriculture of which 
we are all so proud. 


Our Society deals with thé phase of engineering that is 
to the speaker far more important than any other branch of 
engineering that is today being practiced. It deals with those 
things that are absolutely basic and fundamental. 


The engineering work in irrigation and drainage is o/ 
inestimable value. To make arid land produce food by the 
application of irrigation is wonderful. To drain wet lands 
and make them garden spots of food production is part of the 
work of the agricultural engineer. 


Then there is the work of those men devoting their time 
to land clearing which is to give us millions upon millions o/ 
additional acres of fertile, tillable land upon which the farmer 
may produce food. 


The work of those men who devote their time to farm 
structures, whether it. is the home with its lighting and it: 
modern sanitary equipment, or a barn with its modern equip- 
ment, or a silo, or a corn crib, or any farm building, shoulc 
get the recognition of us all. It is these things that make 
for economic food production. It is these things that make 
farming more a pleasure than a task. 


And who will dare say that these things are not agricul- 
tural engineering, or that they are even secondary to other 
engineering efforts? This is a part of the work in which our 
Society deals. It deals with agriculture which is the founda- 
tion of a nation. 


Nations rise and fall in proportion as their agriculture 
increases and decreases. Agriculture increases and decreases 
and becomes a factor only as fast as the agricultural engineer 
is enabled to develop equipment for work on the farms. In 
other words, the history of every nation is nothing more or 
less than the history of its farm equipment, its agricultural 
engineering developments. 


Far be it from me to make any suggestions that are radi- 
cal departures from what we have been doing but a closer 
cooperation between the council members and the officers of 
the Society is desirable. 

A closer relation between the activities of the committees 
with a common purpose in mind should be encouraged. A 
closer relation with the manufacturers in handling their tech- 
nical matters should also receive much consideration. 
Another thing that deserves some consideration should be the 
reliability and accuracy of the things we publish under our 
name. It should be borne in mind that they are read by a 
large number of people, and it should also be remembered 
that as an influence for the future, these things should be 
very carefully selected and based on facts as we find them. 

As I said before, this Society today contains the greatest 
fund of knowledge and the most authentic data on agricul- 
tural engineering that may be found anywhere. As time 
goes on, therefore, the more care that is exercised in bringing 
out future articles on this subject, the more we will be con- 
tributing in the way of facts to the literature on the subject. 

I also believe that the activities of our educational com- 
mittees should be enlarged. I believe under this heading we 
should embrace publicity. In other words, we should refrain 
from “hiding our light under a bushel.” 

We have no selfish motives. In fact, all our work is based 
on doing good for the industry, which after all means for ag- 
riculture, which is represented by the farmer. 

It may be.a little out of order, but I am going to take this 
opportunity to express my appreciation of the splendid work 
that has been done by your secretary, Prof. J.B. Davidson. 
I do this because his influence in this Society and in.the in- 
dustrial world stands out far above that of any other indivi- 
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dual that it has ever been my pleasure to know. His thorough 
understanding and keen sense of business judgment has been 
a factor, not alone in this past year’s activities, but also in 
those long past dating from the origin of this Society. 

I wish at this time also to express my sincere appreciation 
for the help that every member of the committees has afford- 


ed, that every member of the Society has contributed to the 
welfare of the Society, and to the Council which has laid down 
a path on which we shall proceed and which will lead to a 
greater recognition for doing the greatest good to an industry 
serving the most fundamental of all industries, that of 
agriculture. 


Research In Agricultural Engineering 


By R. W. Trullinger** 


HIS report summarizes the more important features of 

work in agricultural engineering research which has been 
completed or in progress during the past year, more especially 
at the state colleges and agricultural experiment stations and 
incidentally at some other public and private institutions in 
this country and abroad and formulates some general recom- 
mendations as to procedure in future research work. 


A great deal of work related to agricultural engineering 
has been in progress, but a review of projects and of data 
already submitted indicates an apparent lack of the research 
spirit in a great number of cases. This is probably largely 
due to circumstances. A striking feature of the work is the 
fact that a large part of it has apparently been conducted 
either by or in cooperation with some other agricultural divi- 
sion to meet immediate needs in the solution of a specific 
problem. This, together with the demands for popular infor- 
mation, has resulted frequently in the mere application of 
old well-established engineering principles to some perhaps 
new agricultural problem, or in more or less emergency testing 
work of little permanent value, to meet the immediate re- 
quirements of the specific problems in hand. Thus the ad- 
vancement of the engineering itself has often not been given 
the consideration it merits. 

In short, there has not been nearly as much effort to in- 
crease the basic knowledge of agricultural engineering in this 
country as has been the case with other branches of pure 
agriculture. There are, however, some well marked excep- 
tions not only in this country but abroad. 

Research work in subjects classed as agricultural engi- 
neering have included the following: 

Materials; Farm Buildings and Fences, or Farm Struc- 
tures 

Farm Machinery; Roads and Bridges 


Irrigation; Water Supply, Sewage Disposal and Sanita- . 


tion 
Drainage; Miscellaneous 


MATERIALS 


The work on materials has consisted mainly of pure re- 
search. The work on alkali-proofing of cement and concrete 
and the preparation of alkali-proof cements at the Wyoming 
Experiment Station has proceeded to the point at which 
some definite basic principles are being laid down. The work 
on roofing materials at the Iowa station appears to have been 
mainly a comparison of different types of materials. While 
this does not appear to be research as far as the materials 
are concerned, it can in a way be classed as research, if the 
ultimate intention is to establish definite rules for the use 
of certain roofing materials for certain definite conditions. 


*The 1920 report of the A.S.A.E. research and data committee 
**Mem. A.S.A.E., Specialist in Rural Engineering, States Relations 
Service, U. S. Department of Agriculture. 


_Considerable work has been done on timber preservation 
at the Iowa, California, Pennsylvania, Minnesota, North 
Carolina and several other state stations. It is difficult to 
determine the exact status of this work although some of it 
is undoubtedly research in that its ultimate purpose is the 
establishment of methods and basic principles of procedure 
for the state conditions. 


Considerable work on materials which is of interest to 
agricultural engineers has been in progress at institutions not 
of an agricultural nature, such as the U. S. Bureau of Stand- 
ards, the Lewis Institute of Chicago and the U. S. Bureau of 
Mines. There is apparently hardly a building material which 
has escaped the scrutiny of the Bureau of Standards. (The 
cooperative project on concrete drain tile has yielded some 
noteworthy basic information.) We are also indebted to the 
Bureau of Standards for considerable basic information on 
metals, particularly steels, semi-steels, cast-iron, brass and 
bronze, which are used in the manufacture of farm machinery. 
Data on woods for this purpose are also available and a re- 
port was recently issued on the treatment of harness leathers. 
The work on cements and concrete at the Lewis Institute 
needs no comment other than to say that the basic principles 
established not only in the past year but also in previous 
years at that institution on the proportioning, mixing and 
placing of concrete are striking examples of the results of 
true research. It is to be noted that a number of our engi- 
neering schools have also conducted some similar work which 
is of interest to agricultural engineers. 

Owing to the agencies at present engaged in research on 
materials, it would seem that there is little more that can be 
taken up to advantage by the state experiment stations in 
connection with structural building materials. However, 
there is an open field for more research work on metals and 
woods used in the construction of farm machinery. 


FARM MACHINERY 


The subject of farm machinery as considered here is very 
broad and includes not only cultivating and harvesting ma- 
chines but motors, motor fuels, and power and power-driven 
appliances in general. It is perhaps the biggest branch of 
agricultural engineering, has probably seen the most costly 
experimenting, and from the standpoint of actual research, 
seems to have been the most neglected. 

Many reports of so-called experimental work with farm 
machinery are available and much of such work is in progress 
at the state colleges and experiment stations, but frequently 
such work is conducted entirely by or under the supervision 
of agronomists. The work in the long run usually resolves 
itself into simple comparative tests of different types and 
makes of machines and leaves us in the position of using the 
best of merely what is available. 


Bet Ud Whe sek ee +. 
has pak) are aR AG 2aaree ware ec hes 
eae ee eA a Be a 
AO PRI EL. oa ths fee 
Ae eI, ners techy Mee ee ie 
Po! 5 Sea GF EMRE. AS goert 
oy Meee ee fa oe 3 antec 
Pa ed eet Seeded Nok, Pee Soe 
Be as oY fe oh Lee r 
Eee 
Pedy cin 
oD Sag le 
ji ne 5 a ch 
mee Ny h chia 
BN 
ee. ae $48 
os ae 
| are oo Ae = 
Baits) 2a 
d Eons ies 
A} gees BR 
PS ned 
oh ani 
fat ft ae x 
opt eres 
hee 
j 3) 
2 ea 
eae Soa 
7 No er ee 
airs 
Sey peeiee 
a Ok nae 
w 3 oa oy ; 
Oi eater: 
R ie etek . 
Re fp a tee 
TAO ar a 
Ve oes on Be 
Mtb es pip 
iS ao te 
i eae oe 
pers: © Se 
a Bae . 
ay Ey 
Pe Peed: 
* "S ERe " 
LS & 
<a 
| ee Ua 
Po aera 2: 
“2 NGM at AS 
Sot, telrhctae e 
Us ears 
ee aA ? 
Mah 
| a on ae 
Sei ade 
| 
1, See 
Fie = 
Cin cr Pea 
‘ ) aaeae | 
: sae wv 
See fet) 
aR 7 IE 
ae ‘ 
rane. %>,, A'S 
ay Sate 
Nae 
anaes <<. S458 
noe 
yok, Sen 
: pany ie ry 
ierer yy 
ie 8 
er a 
yo . Vigne 
ee, | 
eit i 
eh ae 
Hi aes 
oe 
Bray oy Gl 
ne signees 
are 
<4 NR RD 
soa sy 
mie 
‘ ee 
EG A 
> a Sa, 
gar 
ex yume § 
ea 9 (yaw 
ge er 
PaaS: 
Ae ee, OS 
es Tae 
ah geet 
cel mh Gad 
« ai =e 
: Reet aN 
SEI ante 
(foal a 
oy a 
| ee Fe 
seh corte 
Pos oe 
fa pie Be f 
/ Saas 
| se a 
aman’ 
ye 
} Peps te 
, aay Be 
tial ae 
" : 
St aa 
: 4 3 gl 
es ; 
: a Set ies 
Rise tvict + 
| " “ eh 
: ee a ae 
me So) ey 
ita Sieg pe 
S| ate 
| Maced 
3 tee, 
ae th 
iS geey 4 
: pega Ws 
oy gy Hie 
7 a 
bes Batt E 
i- ne A wh? | 
SM TY 
ieee 
i, is 
t. Bei 
: hcishs 
Banh gi 
) i Ser as 
py fs 
epi 
: 4 Se Cae 
“Aa 
BE 
: oa 
eiges 
» fae 
a 4 
| ot 
“edits 
| he eeae SE 
IS : 
+ a 
k | : 
ben 
7 ae 
. Lea 
| . Sa aie 
| Lee ea 
aes 
se 
Oe 
a! 
May, 
TAT ROLES bate 
pei “Nae ae oan |) agree ten feral at. Meets yf see Y Ane Rae eS hor 
f ie! | a ils Sac e eae ree aaa aad se Bi Be oedte ey ee , y. me 
J + ee. ae eee Sey ? Ris. taal iiss Soa tasige hs AY pet a Si a re 
~ a a Dae a ag ee ey UBT eth pie oer co Nee ene vert: 2." 45 
aa pie | ee Po pene a Cees See < 
rey cae ge EY at a: eer ee 
age ae hn een ee i neh 
“a ye ry OP Vagleie of 
Re ey 
ps 


. 


Aside from the work done by Dr. E. A. White, that by 
Fischer in Germany and perhaps a few others, there has been 
very little research conducted on plows since Thomas 
Jefferson figured out a curve for a moldboard plow, although 
there has been a lot of costly experimenting. Perhaps such 
work is not needed but if so, then why all the different types 
and makes of moldboard plow on the market? We know in 
a general way what plow to use for a certain type of soil but 
there are many plowing conditions under “which no plow 
gives entire satisfaction. There are certain rules of thumb 
about plow adjustments for suction, side draft, etc., but what 
is the basis of these rules other,than fit and try. For instance, 
the recent tractor trials at Lincoln, England, brought out the 
fact that plow designers have not as yet put out implements 
which take into account all the requirements of mechanical 
traction. We ought to know more about plows, that is, 
something definite and basic. Undoubtedly plow manufac- 
turers would welcome basic information on plows which 
would save them costly experiments. 


Numerous tests of tillage and tillage machinery have been 
in progress during the past year but in the majority of cases 
under the supervision of the agronomy departments, thus 
making the machinery of secondary importance and merely a 
means to an end. Such tests have been in progress at the 
Kansas, North Dakota, Oregon, Ohio, South Carolina, South 


. Dakota and California stations in particular. The Deutsche 


Landwirtschafts Gesellschaft has also been active in this 
respect. On the other hand, a step in the right direction are 
the studies of the draft of farm implements at the Iowa, Mon- 
tana and Missouri stations, and of the power required for 
plowing at the California station. Such studies, if carried 
far enough, should begin to indicate facts of considerable 
basic importance in design and manufacture. 


MUCH TO BE LEARNED REGARDING THE TRACTOR 


There is perhaps more known 1n general and less in par- 
ticular about tractors than any other farm machine. A 
recent specification sheet listed some 314 tractors of some 220 
different makes on sale in the United States alone. They can- 


not all be right and it is believed that no one knows whether * 


any one tractor or type of tractor is the optimum of efficiency. 
The need for research work on tractors to provide some de- 
finite and well-established working principles to be used in 
design and manufacture is reflected, both in the large number 
of different makes for sale and in the tractor inspection laws 
which have come into effect in certain states, notably 
Nebraska. This need was also brought out strikingly at the 
recent competitive trials of tractors at Lincoln, England, 
under the auspices of the Royal Agricultural Society of 
England in cooperation with the Society of Motor Manufac- 
turers and Traders. The official report of the trials expressed 
doubt as to the desirability of the competitive element in 
technical trials of tractors until design and construction have 
reached some definite standard. It is to be noted that ma- 
chines of American manufacture were active in this competi- 
tion. Undoubtedly many tractor manufacturers have 
conducted considerable research as is evidenced by their 
success. But it is believed that many others have learned 
only by very expensive experiment and are still in the dark 
in that they have learned mainly what not to do and very 
little of what to do. 


Most of the work on tractors at the state colleges and ex- 
periment stations has consisted either of comparative or com- 
petitive tests of different makes or of economic studies. Re- 
search into the economics of tractors is undoubtedly of great 
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importance. Its weak point at present is that it must be 
based on experience with the tractors available and not al- 
ways on tractors designed and constructed on the basis of 
firmly established basic facts. It is conceivable that two 
neighboring farmers may obtain satisfactory results from one 
design of tractor and unsatisfactory results from another de- 
sign of the same rating, thus making their economic reports 
contradictory. Consequently, the results of economic studies 
of tractors may frequently be of questionable value. In spite 
of this, considerable helpful data have been secured by the 
Iowa, Pennsylvania, Kentucky, Florida, South Dakota, Ne- 
braska and several other stations on the economic use of 
tractors, most of which will serve as a basis for future research 
in design and construction. 


TRACTOR STUDY IN PROGRESS IN MANY STATES 


Special engineering studies of tractors have been in prog- 
ress at the Iowa, Montana, Indiana, California and Nebraska 
stations. It is believed that the work at these stations more 
nearly approaches research than that of any other station. 
The Iowa station has taken up motor cultivation and such 
matters as traction equipment. It is to be noted in this con- 
nection that the Institute National Agronomique of France 
has entered into a somewhat extensive research on tractors, 
which is apparently intended primarily to aid manufacturers 
in the production of tractors satisfactory to farmers. The 
Society for the Encouragement of National Industry in 
France is also interested in and is assisting in this work. 
France has realized the lack of basic knowledge of the tractor 
and has indicated an apparent intention to place future 


manufacture of these and also other farm machines on a 
sound research basis. 


About the same general principle applies to work on 
other types of farm machinery at the colleges and stations. 
With a few exceptions, most of the work has consisted merely 
of demonstrations of old principles. A few notable excep- 
tions are the plow draft tests at the Iowa station and the 
milking machine investigations at the Illinois, Iowa, South 
Dakota, New York and California stations. Studies of labor- 
saving machines and fertilizer distributors are also in progress 
at the Iowa station and of horsepower at the Oregon station. 

Attention may well be drawn to an example of methods of 
research in agricultural machinery employed by the National 
University of Buenos Aires in Argentina. The work is started 
by conducting power utilization distribution tests of an agri- 
cultural machine. For instance, tests of a series of grain 
binders showed that 16.5 per cent of the driving power was 
utilized by the sickle, 7.1 per cent by the reel, and 42.2 per 
cent by the canvas elevator. Tests of materials are conducted 
simultaneously, the purpose being to establish basic prin- 
ciples for the materials, design, and construction of a binder 
giving the highest all-around efficiency for the conditions 
imposed. Reports have been received describing similar work 
on threshers and corn shellers. In short, it is the desire of 
that institution to know something about how these machines 
should be built rather than to limit their work to obtaining 
a knowledge of the comparative values of available types. 

Farm motors, including tractor engines, need considerable 
development, especially in view of the motor fuel situation. 
The U. S. Bureau of Standards has recently been engaged in 
considerable research on internal-combustion engines, with 
particular reference to carburetion and ignition and has es- 
tablished a number of fundamental principles relative to 
points which have heretofore been the subject of much argu- 
ment. Such work is also in progress at the Kansas and 
Indiana Engineering Experiment Stations. The work of the 
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Florida Experiment Station and the U. S. Bureau of Mines 
on fuels for internal-combusion engines is also noteworthy. 
The U. S. Department of Agriculture is engaged in research 
on the production of straw gas for internal-combustion en- 
gines. It should be noted that the British Ministry of Agri- 
culture is preparing to establish research on all farm 
machines. 


IRRIGATION 


Considerable research on irrigation has been in progress 
at the state stations during the past year. This subject has 
had the advantage of years of study and has apparently had 
ample support. The research spirit has prevailed in irrigation 
resulting in the putting forth of considerable basic informa- 
tion. The irrigation investigations division of the U. S. De- 
partment of Agriculture has as usual been quite active, al- 
though apparently somewhat limited as to appropriations. 
Irrigation investigations have also been conducted during the 
past year at the California, Nevada, Utah, New Mexico, 
Colorado, Oregon, Montana, Arizona, Nebraska, Oklahoma 
and Idaho stations. California has perhaps been the leader 
in amount and scope of such research. Special studies have 
been conducted on methods of irrigating certain crops, such 
as alfalfa, rice, vegetables, vineyards, orchards and small 
fruits, special attention being paid to soil moisture and duty 
of water. Duty of water and soil moisture studies have also 
been in progress at the Oregon, New Mexico, Idaho, Nebras- 
ka and Utah stations. The Colorado station has continued 
its work on the measurement of irrigation water, particular 
attention being paid to current meters and the venturi flume. 
The Montana station has also conducted work of this nature. 
Evaporation and ground-water movement experiments were 
conducted at the Colorado, New Mexico, Utah, Oklahoma 
and Arizona stations. Studies of alkali and the reclamation 
of soils made alkaline through the excessive use of irrigation 
water were conducted at the New Mexico, Utah, California 
and Arizona stations. Seepage studies were conducted at 
the Montana station. Irrigation pumping plant investiga- 
tions were under way at the California, Nebraska, Utah, and 
Arizona stations, and in this connection the California station 
conducted work on the manufacture and use of concrete pipe 
for distribution of pumped irrigation water. The Oregon 
station has undertaken studies of the feasibility of irrigation 
with a view to improving the distribution and use of irrigation 
water and the state irrigation water laws. The Irrigation 
Investigations Division has, in addition to uther activities, 
issued three important reports, one on spillways for reser- 
voirs, one on the capillary movement of soil moisture and one 
on the flow of water through concrete pipe. The two last re- 
ports are especially typical of true research. In addition 
that division has engaged in research on current meters which 
has resulted in the design of a new and efficient meter. 


DRAINAGE 


The research work in drainage, while perhaps not so ex- 
tensive as that in irrigation, has been none the less typical of 
true research. Most of the state stations have conducted 
research of one kind or another in drainage and some special 
reports have been issued by the Drainage Investigations Divi- 
sion of the U. S. Department of Agriculture. Two of these, 
one on the flow of water in drain tile, and the other on the 
flow of water in dredged drainage ditches, are especially typ- 
ical of true research. It is to be noted that the French Na- 
tional Academy of Sciences has also reported similar studies 
on the flow of water. The work of the Iowa Engineering Ex- 
periment Station on drainage and drainage structures is also 
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particularly noteworthy as being typical of true research in _ 
drainage. 


Drainage studies were in progress during the past year at 
the California, Colorado, Oregon, Indiana, Arizona, 
Ohio, Missouri, Iowa, Minnesota, Montana, New Mexico and 
Alabama agricultural experiment stations. The extent of 
this work in irrigated areas indicates the growing interest in 
drainage of irrigated lands. The work in Alabama consisted 
mainly of the usual swamp and overflow land reclamation 
which, while not research as a whole, usually entails consider- 
able incidental research. The work at the Indiana station 
on the effect of drainage and soil moisture on soil acidity, at 
the Ohio station on the loss of plant food in drainage water, 
at the Missouri station on water penetration, evaporation, and 
run-off, and at the Minnesota station on the movement of 
soil water are typical of true research in drainage in the more 
humid sections. The work at the California, Arizona, New 
Mexico and Oregon stations on the drainage and improve- 
ment of wet and alkaline soils are typical examples of re- 
search on the drainage of irrigated lands. The Colorado sta- 
tion has entered the drainage field with a project on the 
drainage requirements of crops and drainage factors for Col-_ 
orado conditions. 


FARM STRUCTURES 


The subject of farm buildings and fences, or more gener- 
ally speaking farm structures, received considerable atten- 
tion at the state colleges and stations during the past year, 
While considerable of this work wasmeredemonstration, there 
was a large amount of work which may be classed as research. 
Almost every state did some work on silos, but research on 
silos was limited to the Iowa, North Carolina, Michigan, Mis- 
souri, Guam and perhaps a few other stations where studies 
were conducted of silo wall treatment, silo capacities and 
general design, based on local conditions. 


Research on poultry houses received the usual attention. 
The New Jersey, Kentucky, California, Utah, Indiana, Mary- 
land, Washington and Idaho stations continued work on 
their comprehensive poultry house projects, taking up such 
special questions as artificial lighting in its relation to egg 
production and improvement in design for local conditions. 


Studies of the design of self-feeders for hogs were con- 
ducted at the New Jersey, Ohio, Pennsylvania and Arkansas 
stations. It may stretch the imagination to class such work as 
research, yet it is evident that these stations had in mind the 
laying down of basic principles to aid the animal husbandry 
departments in their work of hog fattening. Closely related 
.o this work was the work at the California station on the de- 
sign and construction of feed lots. The Nebraska, Califor- 
nia and Iowa stations continued their studies of hog-house 
design. The Iowa station also conducted general studies on 
equipment for livestock feeding and management and on 
farm structures in general. A feature of the Iowa work is the 
study of the efficiency of barn ventilating systems. The Indi- 
ana station has also had a rather comprehensive project in 
operation studying the representative types of farm buildings 
in the state in an effort to lay down basic principles for the 
state conditions. The California station was engaged in 
studies of the design of beef and dairy barns and also of 
houses or hutches suitable for use in raising rabbits. The 
Oregon and California stationsengaged in studiesof equipment 
and structures for the handling, storage and preservation of 
manure. The work of the French Institute National Agron- 
omique on farm structures is also noteworthy, especially that 
recently in progress on structures to meet the emergency con- 
ditions in the devastated regions. Theanalytical methodsem- 
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ployed by the French engineers raay well be given consider- _ 


ation. 
ROADS AND BRIDGES 


Practically no research work was done on roads and 
bridges by the state agricultural experiment stations, as this 
work is for the most part handled by the highway commis- 
sions of the different states and by the U. S. Bureau of Public 
Roads. No information was secured regarding research by 
these institutions on the subject other than that contained in 
their publications. Further mention will not be made of this 
branch of the subject except to include the more important 
publications in the data references, and to note that the Chief 
of the Bureau of Public Roads recently indicated the grow- 
ing need for research in highway problems. 


WATER SUPPLY, SEWAGE DISPOSAL 


i AND SANITATION 


The subject of water supply, sewage disposal and sanita- 
tion has received very little research treatment. This also 
includes lighting, heating and ventilation. This is one of the 
subjects in which it is believed we have offended the most by 
attempting to teach without basic knowledge. Only a few 
public institutions seem to have recognized that fact. There 
is abundant literature on the subject with new additions com- 
ing in every day, yet practically none of it contains anything 
new: An instance occurred recently in which a state board 
of health recommended procedures in water purification 
which had been described by the Federal Government some 
eight years before, and subsequently through necessity mate- 
rially modified. 


A number of our public institutions in response to popu- 
lar demand are continually putting out literature descriptive 
of methods and apparatus for the disposal of sewage, the 
purification of water and other sanitary processes, frequently 
without any apparent substantial basis other than perhaps 
inadequate experiment. ; 

The U. S. Public Health Service has sounded a warning 
in this connection, and has condemned a number of the prac- 
tices which have been recommended by other institutions 
without a knowledge of basic facts. That Service has had a 
project on residential water supp.y and sewage disposal in 
operation for some years, and only recently has it begun to 
lay down basic principles. 

The Missouri, Montana, Michigan, New Jersey and Idaho 
Stations, the New York State College of Agriculture, the 
Iowa, Kansas, Indiana, Oregon and Washington engineering 
experiment stations, and a few of the state boards of health, 
especially those of Minnesota and Ohio, have apparently 
been taking steps along the same line. The New Jersey sta- 
tion is making a special study of the biology of sewage filters. 
The Wisconsin station seems to have continued its compre- 
hensive project on the disposal of creamery sewage and the 
Michigan station has taken up a study of dairy sanitation. 

The need for research on this subject is reflected in the 
attitude of some of the foreign agricultural institutions, espec- 
ially those in Holland, Germany, France, and in some of the 
tropical protectorates. A project of this nature was recently 
begun in the Dutch East Indies by a comprehensive study 
of the gases formed in septic tanks and the relation of gas 
formation to the design of systems which purify sewage, the 
purpose being purely and simply to establish basic principles. 
It is evident that while plenty of mechanical principles are 
available for use in rural sanitary engineering, there is a need 
for research to establish basic working relations between 


sanitary and mechanical principles to meet specific classes 
of conditions. 
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MISCELLANEOUS 


Considerable research of a miscellaneous nature has been 
under way. The Idaho, Oregon, Minnesota and Wisconsin 
stations and perhaps a few others are engaged in conducting 
comprehensive land clearing investigations, and the Idaho 
station is investigating the utilization of logged-off lands. 
In this connection a very neat piece of pure research was con- 


‘ducted and recently completed by a private explosive manu- 


facturing company at the suggestion of the States Relations 
Service of the U. S. Department of Agriculture, on the re- 
moval and utilization of pine stumps from logged-off lands 
in one of the southern states. Of course, this company was 
primarily interested in the use of explosives for the removal 
of stumps but the researches showed that the stumps after 
removal could be distilled and made to yield products of suf- 
ficient value to pay for the removal, distillation equipment 
and all expenses, and yield a new revenue on the whole pro- 
ject, in addition to leaving the land cleared ready for cultiva- 
tion. The basic principles of this process were established 
and preserved and are now available for practical use. The 
Ohio and Arizona stations conducted work on the use of 
dynamite in the preparation of soil for crops and the Wiscon- 
sin station on the use of dynamite in tree planting and T. N. 
T. for general blasting. 


The South Dakota station continued its work on ice- 
making on the farm, the Kansas station its milling investiga- 
tions project and the Iowa station the study of soil erosion 
and preventive measures therefor. 


CONCLUSION ON RESEARCH 


This review shows that in spite of circumstances tending 
to discourage research, there has been considerable pure re- 
search in agricultural engineering at the state agricultural 
experiment stations and other institutions during the past 
year. It is known that many of the state stations have not 
only been seriously handicapped through lack of funds for 
research work, but also through lack of suitable personnel. 
Many of the more capable research engineers have given up 
research work to take better paid positions in other lines. 
Such a situation is a serious one from the standpoint of the 
permanency of agricultural engineering accomplishment. 


Every phase of agricultural engineering should be based 
upon the results of careful research to give both satisfactory 
and permanent results. It is not within the province of this 
report to outline methods of procedure in individual research 
projects, but it seems advisable to call attention to some of 
the important points brought out in a recent editorial appear- 
ing in the Experiment Station Record (Vol. 43, No. 4) on 
research projects in agriculture. It is pointed out that a 
project in agricultural inquiry is first of all a constructive 
scientific undertaking which aims to advance science and 
through it the art. Its purpose is “to find out and learn how,” 
and thus to understand the purport of results obtained. It 
deals with things that are fundamental, aiming to disclose the 
underlying principles or conditions of relationship and seek- 
ing to develop basic facts and establish their universality. 
Originality in research implies going outside of what is known 
or practiced and injecting something new in purpose or pro- 
cedure. The scientific method of advancing knowledge is 
the substitution of detailed and verifiable results for broad, 
unproved generalities derived from practice or from inade- 
quate experiment and speculation. A research project should 
have a definite aim and should be progressive in its concep- 
tion and its conduct, proceeding in a systematic and orderly 
way from one essential point to another. Owing to its nature 
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it is necessarily restricted in scope. It always looks toward 
completion and should be planned with this in view. It is re- 
commended that wherever possible, future work in agricul- 
tural engineering be planned with these points in view. 


AGRICULTURAL ENGINEERING DATA 


It has apparently been the desire of the Society to com- 
bine the subjects of research and data into one committee. 
While they are two separate and distinct subjects, yet they 
are closely related and dependent upon each other. Research 
yields basic working data and general data is indispensable 
in research. This Society has long been talking about a data 
book. Gne of the main aspects of research is to determine the 
purport of data at hand. There is a large amount of data 
available of one kind and another related to agricultural 
engineering. 

There is appended a list of selected references to agri- 
cultural engineering data obtained in the course of conduct- 
ing the rural engineering section of the Experiment Station 
Record. These references have been selected on the basis of 
their research value and should be added to the list of refer- 
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ences submitted in the report of the data committee last 
year. 


As pointed out in last year’s data committee report, the 
work of preparing a handbook is not only large but endless. 
Since the Society now has a monthly journal for its proceed- 
ings, it is recommended that the research and data commit- 
tee for the coming year be authorized to submit monthly to 
the editor of AGRICULTURAL ENGINEERING sufficient data 
in complete working form to fill at least one page, and 
that the editor be authorized to arrange and print such data 
in each issue of the Journal in such form that it can be con- 
veniently cut out by each member and inserted in a loose- 
leaf binder. In this connection it is recommended that the 
editor be referred to the suggestions of the 1918 data com- 
mittee as to size and shape of data sheets, and that he be 
authorized to modify such size and shape to conform to the 
requirements of the Journal, but consistently with good prac- 
tice as regards pocket loose-leaf data books. 

Epitor’s Note: Space limitations do not permit the publication of the 
list of references to agricultural engineering data mentioned in the next 


to the last paragraph. This list, however, will be published in the 
transactions of the Society. 


Artificial Heat for Animal Shelters’ 


By K. J. T. Ekblaw** 


HETHER the heating of animal shelters by artificial 

means is desirable is a debatable question. However, 
wherever a difference of opinion exists, there is an opportunity 
for making a decision one way or another. In this paper no 
attempt will be made to arrive at such a decision, but a few 
ideas and their practical application will be presented for 
what value they may possess. 


Nature certainly did not calculate that wild animals, 
existing in regions of cold would need anything in the way 
of artificial heat; but the conditions which Nature took 
into consideration have been changed by the process of 
domestication of certain of these animals. It may be that 
ultimately it will be found that domesticated animals will 
thrive better without artificial heat, but it does seem that 
in the present state of their development a little artificial 
heat, applied under proper conditions, may be beneficial. 
It has apparently been proved that heat is detrimental to 
the thrift of poultry except in the chick stage. Sheep that 
have been brought up under unusual protection suffered 
severely when exposed to unusual cold and most sheep raisers 


believe that the only shelter should be from rain, snow and 
wind. 


In Bulletin No. 152 on “Swine Houses,” issued by the 
Towa Agricultural Experiment Station, Prof. John M. Evvard, 
one of the foremost authorities in America on swine, makes 
the following statement: 


The newly farrowed pigs especially demand protection. 
Early pig production is impossible without warm shelter. 
Stock hogs thrive best when they are not compelled to shiver 
from cold and thus burn up feed which would otherwise be 
converted into tissue. The wintering sow makes use of a 


*Paper presented at the annual meeting of the American Society of 
Agricultural Engineers held at Chicago, December 28 to 30, 1920. 


**Mem. A.S.A.E., farm engineering editor, The National Farm Power, 
Chicago. 


warm sleeping bed. In truth all classes of swine demand 


reasonably warm shelter if maximum returns are to be 
expected.” 


This statement summarizes admirably the needs and 
reasons for keeping swine houses warm. Of course in warm 
climates, such as obtained in the southern states, the sun’s 
heat combined with bodily heat of the swine themselves is 
sufficient to meet requirements. Proceeding north, however, 
into states where the length of winter and the intensity of the 
cold becomes greater and greater, the need for a more ade- 
quate provision against cold becomes evident. Through 
the states of Ohio, Indiana, Illinois, lowa, Missouri, Kansas 
and Nebraska, which comprise in the main the great “Corn 
Belt,” and in which are grown and fed the enormous number 
of swine utilized by the packing industry in its operations, the 


winter is sufficiently long and severe to bring hardship 
upon unprotected swine. 


Something more than natural heat is necessary. Artificial 
heat, which can be produced and controlled regardless of the 
severity of weather conditions, renders the swine raiser in- 
dependent of the latter. The heat supply can be governed 
to meet requirements, and thus there need be no wastage. 


Swine house construction, on farms where attention is 
given to swine raising, is rather substantial. The house itself 
is almost always of a single story with a rather low roof. The 
walls, if of wood, are usually double, sometimes with an ad- 
ditional thickness of building paper between the layers of 
boards. The construction of masonry swine houses, using a 
hollow clay or concrete block, is becoming increasingly com- 
mon. Precautions are taken to render the construction of 
the building as close and tight as possible, consequently there 
is a minimum of heat loss. Most houses are constructed so 


as to front toward the south and this side is well supplied with 
windows to obtain the full effect of the warmth of the sun’s 
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rays and to utilize them for as long a period as possible. 
Tables have been prepared by the United States Department 
of Agriculture(Farmer’s Bulletin No. 438) indicating the 
proper location of windows to get the greatest benefit from 
sunshine. 


In general construction, and therefore in amount of heat 
lost from the walls, swine houses may be considered similar 
to factories. Both possess simple but substantial wall con- 
struction, and both have a large preportion of the walls con- 
sisting of glass. The coefficient of heat transmission is given 
by Greene as the same for a double board wall and for a 12- 
inch brick wall, being in each case O. 31 B. t. u. per square 
foot per hour per degree difference in temperature. 


In general, it is of course not.necessary to maintain in a 
swine house a very high degree of temperature;in fact, 60 
degrees may be considered a reasonably satisfactory tempera- 
ture for swine, for even with the somewhat inadequate provi- 
sion against cold given them by Nature, they are to some de- 
gree resistant to severe weather conditions. 


Since there are no strongly voiced objections to heating 
swine houses and since practically all authorities approve of 
it and general practice favors it, the questions that come up 
are those of decision as to the most satisfactory type of heat- 
ing systems and how such a system and the operation of it 
will accommodate itself to the general conduct of farming 
operations. 


To answer the last question first, it may be said that on 
farms where swine raising is of consequence, the swine require 
regular attention for feeding, dipping, cleaning the house, 
etc., and the small amount of attention which a heating sys- 
tem requires can easily be incorporated into the regular duties 
of the attendant. The amount of heat required is not ex- 
ceedingly great so that a comparatively small system will suf- 
fice. Then, too, most swine raisers feed cooked ground feed 
to swine, and do not consider the work in connection with 
this to ‘be at all onerous, so that no objection to the duties 
of caring for heating system can be legitimately raised. It 
may be possible in many cases to combine efficiently the pro- 
cesses of heating and feed-cooking so that a single heater may 
be made to serve two purposes. 


From a consideration of the conditions involved, it seems 
that either a steam or hot-water heating plant would fill the 
requirements most satisfactorily. A warm air system is not 
entirely practicable because of the greater difficulty of heat 
distribution, for most swine houses are long low structures 
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_ and an economical and efficient arrangement of ducts for 


transmitting the heated air cannot very well be devised. 


To illustrate the application of heating principles to swine 
houses, a standard steam system will be designed for a typi- 
cal structure and a layout of the design shown. 


The house illustrated is what is commonly known as the 
“half-monitor type,” the design of which has been perfected 
by Prof. William Dietrich, formerly of the Illinois Agricul- 
tural Experiment Station. The pens are arranged in two 
rows, one on each side of a central passageway, which may be 
made wide enough for a horse-drawn wagon to pass through. 
The house is always built to front to the south to get the max- 
imum sunlight, and both rows of pens are arranged so as to 
receive sunlight. In the monitor wall, double-hung sash are 
located the entire length of the building, and ventilation on 
warm days, or whenever necessary, is made possible by con- 
trolling the opening of these windows. The typical house, as 
illustrated, is 22 feet wide, 6 feet high at the eaves both front 
and back, and the high studs in the monitor wall are 14 feet 
long. The length of this particular building is 48 feet, though 
of course its capacity can be changed as desired by changing 
its length. 

The well-known Mills rule will be used in calculating the 
amount of radiation required: 


v w g 
Feet of radiation = — + — + — 
a 200 2002~=« 
V = volume in cubic feet 
W = exterior wall surface, including roof, in square feet 
G = exterior glass surface in square feet 
In this particular house, 
V is approximately 8500 cubic feet 
W is 2016 square feet 
G is 264 square feet 


Substituting these values in the preceding formula, it is 
found that the required feet of radiation is 284.9. Since the 
Mills rule contemplates a difference between inside and out- 
side temperatures of 70 degrees while but 60 degrees is con- | 
sidered in the swine house, the amount of radiation actually 
necessary is but six-sevenths of that indicated by the Mills 
rule, or 235 feet. As a check on this calculation a determin- 
ation of the actual heat loss may be made and from this the 
radiation can be figured. Using 0.31 and 1.0 as values of 


a 


PASSAGEWAY 


S21 


Fig. 1. Suggests arrangement for 
heating plant in a swine house. 


PASSAGEWAY 


FEEDWAY 


Fig. 2. Plan view of a steam heating system in a typical dairy barn, 
worked out in accordance with principles laid down in the paper 
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heat loss coefficient for the walls and glass respectively, the 
following is obtained: 


2016 X 0.31 & 60 = 37500 
' 264 X 1.0 & 60 = 15840 
Total heat loss per hour in B. t. u. = 53340 


Since the condensation of one pound of steam liberates 
970 B. t. u., and since one foot of radiation condenses approx- 


imately 14 pound of steam per hour, the radiation necessary 
is 


* 970 
53340 —-— = 222 feet 
. 4 
which approximates the result obtained by rule. 


It is obviously impractical to use ordinary radiators in a 
structure of this type; much better distribution of the heat 
can be obtained by using ordinary pipe coils connected direct- 
ly with the boiler and extending the entire length of the 
building. From a table of data on wrought iron pipe given 
by the manufacturer, it is found that one foot of 114-inch 
pipe has a radiating surface of 0.50 square feet. To provide 
235 feet of radiation, 470 feet of pipe is required, or the 
equivalent of ten pipes each 47 feet long. Consequently, our 
heat coil would consist of these ten pipes properly connected 
with return bends. 

The location of the coil may be made wherever it is most 
convenient. At the rear of the house, on the upper part of 
the rear wall, might be a satisfactory place, but perhaps a 
more advantageous location is just below the windows of the 
monitor wall. This location would aid in the better distri- 
bution of the heat. 

The smallest boiler manufactured would be large enough 
to take care of the necessary 235 feet of radiation. Referring 
to the catalogs of two of the largest manufacturers of heating 
apparatus, it is found that the smallest boiler has a rated 
capacity of 300 feet of radiation. This size would then be 
amply large and would have a reserve capacity for emergency 
conditions. 

In most of the well-known European dairying centers— 
the Channel Islands, Scotland and England, the Netherlands, 
Denmark —a deeper appreciation of animal comfort is found 
than is prevalent in America. In the old country it is quite 
common to find the cattle housed under the same roof that 
shelters their human caretakers; and any comfort in the way 
of heat is shared by both. American ideas of the propriety 
of housing conditions are, however, essentially different from 


Fig. 3. Cross setion of dairy barn 
showing location of steam pipes 
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Fig. 4. Plan view of dairy barn provided with combination of warm 
air heating from steam coil and forced draft ventilation 
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those of Europe, and cattle are consequently isolated and shel- 
tered in separate structures. With this change in conditions, 
though Americans feel fully the need of heat in their own 
habitations, they seem to forget that backs other than their 
own might become cold, and it is indeed the rare exception 
to find any sort of a stock shelter supplied with artificial heat. 


In pioneer days, shelters of any kind, whether for humans 
or animals, were not built exceptionally well. Later, as con- 
ditions became better, more substantial residences were the 
rule, and now the improvement has extended to the stock 
shelters as well. The modern dairy barn, from the stand- 
point of construction, is almost all that could be desired; it is 
roomy, solidly and substantially built, and possesses beauty 
and simplicity in an architecture all its own. 


Heating a dairy barn is a proposition that may appear of 
doubtful value, but nevertheless it has been practiced with 
good results in a number of large estates that could afford to 
make the experiment; the Wisconsin Agricultural Experiment 
Station also advises that if it is possible to maintain the in- 
terior temperature of a dairy barn at about 50 degrees 
Fahrenheit, milk production will be increased and will be 
more easily kept at a maximum. This is an entirely logical 
conclusion, considering the cow as a machine, and her feed 
as raw materials and fuel: The less that need be used as fuel 


to maintain the body temperature the greater will be pro- 
duction. 


One advantage which would accrue from the installation 
of a heating system would be a possibility of its use in heat- 
ing drinking water for cows during the winter months. In 
order to produce large quantities of milk cows must drink 
large quantities of water. The New Jersey agricultural experi- 
ment station states that a cow giving 12 quarts of milk per 
day needs 36 quarts of water, and the assimilation of the 
nutritive elements of one pound of corn is required to raise 
the temperature of the water from freezing to the normal 
body temperature. It is easily seen that with a herd of forty 
cows, the cost of warming sufficient water is a considerable 
item, and it is recommended that use be made of a heater 
for the sake of economy. When water is warm the cows will 
drink much more of it and the digestive condition of the 
animal will not receive the chill and shock as is the case where 
the water is icy cold. 


An up-to-date dairy barn, such as is found on dairy farms 
throughout the country, is a structure of brick, or stone, and 
wood; with concrete for floors, mangers and, very often, 
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walls; sometimes the entire structure is built of fireproof 
materials, with masonry foundations, walls, piers and floors, 
and with steel arches supporting a roof of metal or asbestos 
shingles. Every provision is made for strength, reasonable 
durability, sanitation and for convenience in operation, so 
that the installation of some means of providing for the main- 
tenance of a moderate degree of artificial warmth completes 
the list of requirements for an exceedingly efficient factory. 


The particular dairy barn which will be used for purposes 
of illustration is of the type that is quite commonly used, 
known as the “plank frame” type in contradistinction to the 
“timber frame” type. The walls may be of double boards 
or masonry, the mow floor is of matched flooring, and since 
in the winter time the mow is piled full of hay, the heat loss 
through the mow floor is practically negligible. 


' The barn, as shown, is 36 feet wide and 80 feet long. 


~ Barns of this type have been built 200 feet or more in length. 


The ceiling, which constitutes the mow floor, is 9 feet high. 
Stalls are provided for 38 cows with additional enclosures to 
be used as calf or bull pens. An abundance of light is pro- 
vided through 30 windows, each holding four 14 by 16-inch 
panes. 


For the purpose of illustration, the essentials of a design 
of a steam-heating system will be briefly outlined, with the 
boiler located in one of the end rooms and with the pipe coils 
hung on the interior posts above the mangers. 

The following data is calculated from the dimensions of 
the barn and windows given above: 


IVES TS SoS dice ate Svcs 295 25820 cu; ft. 
Exterior wall surface.......... 2088 cu. ft. 
Exterior glass surface......... 240 cu. ft. 


Using Mills rule for the determination of the amount of 
radiation required, 
25820 2088 240 
+— + — =350 

200 20 2 
This is based upon the assumption that the building is to 
be heated to a temperature of 70 degrees with an exterior tem- 
perature of zero degrees. However, as has been previously 
stated, the desirable temperature in a dairy barn is about 55 
degrees, and it is entirely reasonable to assume that the heat 
from the bodies of the animals themselves will account for 
an increase of 5 degrees; so that a temperature difference of 


50 degrees is what should really be considered, which will 
70-50 


reduce the radiation by —, or 2/7, making it 250 feet instead 
70 


of 350. 


Using 14-inch pipe, which affords 0.5 feet of radiation 
per foot of length, it is readily seen that a total of 500 feet of 
pipe will be needed. Six pipes 80 feet long, properly connect- 
ed by return bends, together with the pipes connecting the 
coils and the boiler, will furnish the radiation required. As 
in the swine house, the smallest size of boiler manufactured 
will be amply large to meet all requirements, besides furnish- 
ing enough additional steam for sterilizing milk utensils, for 
heating water for cleaning purposes, etc. The layout of the 
system is shown in the plans. For the purpose of avoiding 
danger from fire as much as possible, the boiler room should 
be plastered or lined with brick, and great care should be 
rere to avoid the collection of any kind of litter near the 

oiler. 


In systems of ventilation that are generally considered in 
connection with farm buildings, circulation of air is caused 
either by increase or reduction in pressure by the force of 
the wind or by expansion due to heat. ‘The former is of course 


feet of radiation = 
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unreliable and variable, and the latter being the feeble force 
is likely to be destroyed by badly constructed flues, by un- 
controlled wind currents, or by friction. A positive method 
of producing a certain circulation of air is to employ a fan or 
blower of some character, operated by mechanical power, 
which would be strong enough not to be affected by adverse 
influences. 

Since in a system of this kind the air is taken from some 
source by the fan and distributed by the force of the fan 
through a system of pipes, it will be a very simple matter to 
combine with the ventilating system an excellent heating sys- 
tem, using the air as a medium for the transmission of the 
heat. The same distributing system, and the same motive 
power can be used, the only additional provision that is nec- 
essary being that for warming the air before it is distributed. 


To exemplify this method of combined heating and ven- 
tilating, a system will be designed for the dairy barn previ- 
ously described. 

According to King, who based his determinations upon 
actual tests, the amount of air required by animals is as given 
in the following table: 


Cubic feet of Air Required 


Kind of Animal per minute 
Horse 70 
Cow 60 
Hog 23 
Sheep 15 


In the barn described, there were stalls provided for 38 
cows, with an additional open stall; it would be reasonable 
to figure on a maximum of 40 head of cattle, requiring 40 
60 = 2400 cubic feet of-air per minute, or 144,000 cubic feet 
per hour, which must be forced through a heater that will 
raise its temperature to 55 degrees in zero weather, and dis- 
tributed within the barn. 

Carpenter, in ‘““Heating' and Ventilation,” states that a 
“heater provided with blower will condense under average 
conditions 2 pounds of steam per square feet of surface per 
hour.” The heat given up by the condensation of 2 pounds 
of steam is 970 x 2 = 1940 B. t. u. If one B. t. u. warms 55 
cubic feet of air one degree, to heat one cubic foot 55 degrees 
will require one B. t. u., and to heat 144,000 cubic feet 55 de- 
grees then requires 144,000 B. t. u. To furnish this amount of 
heat, as many pounds of steam must be condensed as 1940 is 
contained in 144,000 or 78.25, and since a square foot of radi- 
ation condenses 2 pounds of steam per hour, 78.25-—-2=39.12, 
or practically 4C feet of radiation are required. This is equi- 
valent to 80 feet of 1!4-inch pipe, or using “Standard” pin 
radiators made by the American Radiator Company having 
a heating surface of 10 square feet, eight sections would be 
required. The size of boiler to heat these sections is the 
minimum size manufactured, and there would be an ample 
surplus to take care of extra requirements. 

In determining the size of blower required, the first con- 
sideration must be given to the speed at which it rotates, for 
if it be driven faster than 250 r.p. m., it will make an objec- 
tionable noise; 200 r. p. m. is better. Experience has shown 
that 2,000 feet per minute is a desirable velocity for the flow 
of air through the ducts. Ifa blower discharges into the open 
air, with no interference, it will discharge the air at a velocity 
even greater than the peripheral speed of its blades; but the 
transmission through coils and pipes reduces this considera- 
bly. With this data, the outer circumference of the fan is 
2000 -- 200 = 10 feet, making the diameter of the fan 3 
feet 2 inches. 
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The resistance which the air will meet, in this installation, 
in passing through the pin radiators and approximately 100 
feet of pipe, will be practically the equivalent of 1 inch of 
water, or 0.5 ounce, and the fan must deliver the air against 
this pressure. 

-The driving power for a fan may be: a-small gas engine, 
or an electric motor, depending upon which power is best 
available. The adaptability of either the engine or motor to 
this purpose is unquestioned. A 1-horsepower engine, or a 

. %-horsepower motor should be amply large. 
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For the purpose of designing the horizontal ducts by 
which the air is distributed through the building, a velocity 
of 1000 feet per minute can be allowed; since 2400 cubic feet 
per minute must be carried the cross section of the duct must 
be 2400 -——- 1000 — 2.4 square feet. A rectangular duct 12 
inches by 28 inches would be installed, with outlets along the 
sides, and the duct reduced in size as outlet after outlet is 
taken off from it. The duct is carried along the ceiling of 
the central passageway of the building, suspended from the 
joists. 


The Farmer's Engineering Problems 


By J. R. Howard** 


NYBODY that runs a farm or heads an organization 
like the American Farm Bureau Federation and builds 
it from the ground up is entitled to be called an engineer. 
Whenever anything occurs connected with our organiza- 
tion or with any farming problem, I inevitably turn in my 
mind to my Iowa farm. I cannot get away from it for fifteen 
minutes of any day of my life or in any phase of the varied 
activities in which I engage. I sometimes wish I could and 
sometimes I am glad I can’t, so when the invitation came to 
address the agricultural engineers, I turned to that Iowa farm. 
I wondered what I knew or what I had on that farm that 
would concern an engineer or an agricultural engineers associ- 
ation. 


I began to think of the barns and the fact that I wanted, 


as soon as I can get rid of my present job and go back, to - 


build a new dairy barn, and I immediately saw where I hitch- 
ed up with engineering. Then I thought of how I was going 
to build another silo, and I wondered if it would be possible 
to improve either in location or design on either one of the 
silos which I have; and there was an enginee:ing p-oblem. 
I thought of scme of the machinery which I have on he farm 
and scme new pieces which I would like to have, and there 
was an engineering problem. I thought about hauling that 
machinery out from town in the wagon or wondered whethe- 
I should get a truck; and there was an engineering problem. 
And everywhere I turned, whether to buildings, or tile drain- 
age, or machinery, or livestock—livestock is animal husban- 
dry because it takes barns and equipment to take care of it— 
I ran into an agricultural engineering problem, and I at once 
made up my mind that this body of men holds a very im- 
portant place in the agriculture of America—very much more 
*An address at the banquet of the American Society of Agricultural 


Engineers held during the fourteenth annual meeting, Chicago, 
December 28 to 30, 1920. 


**President of the American Farm Bureau Federation and an honest- 
to-goodness lowa “dirt farmer.”’ 


so than I had thought until the invitation came to meet with 
you. ; 

The matter of tractors was suggested by your toastmaster. 
It chances that I have a tractor. Sometimes I am glad of it, 
I am delighted with it, it is exactly what I want and maybe in 
five minutes I will wish I had never heard of a tractor. 


There has been a very great increase in the number of 
tractors within the last two or three years due, as you know, 
to the necessity of pushing the work on the farm more rapidly 
because of scarcity of labor and because of the high price of 
feed. I am unable to keep a horse on the farm without using 
at least four acres of ground every year to raise the feed which 
that horse eats and it is a question whether the horse is worth 
it or not compared with the tractor. It has been a question; 
it.is not a question now. With the present price of machinery 
and the present price of feed, the horse has it. We need not 
think otherwise for a moment but the present conditions are 
not. going to prevail always. Tractors must come down to 
the level of other commodities or feed must come up to its 
proper level. Perhaps there will be an action in both direc- 
tions. In that connection, let me say that the fuel problem is 
one which every farmer thinks about. We are all concerned 
about the oil supply. 

I was very much interested recently in a aihiicaton or an 
article in one of our farm papers in which it stated that every 
bushel cf corn could be converted into five and a half gallons 
cf alcohol and the by-product sold for enough to pay for the 
expense of manufacture, and that every gallon of that alcohol 
was equal in power to one gallon of gasoline. Whether that 


be true cr not, I could not say. The man who wrote the arti- 
cle is one of the best informed farmers in the state of Illinois. 
If that be true, corn must come up or gasoline must come 
down in either event solving the power problem to some ex- 
There are some problems, of course, in the use of alco- 
It must be made more volatile than it is, it is 


tent. 
hol as fuel. 
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generally conceded, and it must be denaturized by some sub- 
stance that is so like the alcohol itself that the denaturizing 
substance cannot be removed before it comes into the farmer’s 
possession. After that it won’t make so much difference. 
So these various problems are coming up all the while along 
with the general economic problems. 


The president of one of the large city clubs called on me 
today and my mind went back to the farm. We were talking 
about the general prices and economic conditions which are 
confronting the farmers at this time. We did some figuring 
in our office recently on the price of some certain commodi- 
ties. One of those was the price of hides and leather products. 
We tried to figure out whether it would be possible te get a 
wagon strong enough and a team big enough to haul enough 
hides to market to pay for a set of harness, and we did figure 
out conclusively that there is not a man in Chicago—at least, 
we don’t think there is—who, if he had hides to market at this 
time, would be able to carry a sufficient number of pounds of 
hides across the street to pay for one shoe—just one moderate 
priced shoe. Before the war or during the war, that was 
not quite the case. At the price at which hides sold two years 
ago, a man could carry enough across the street to buy a pair 
of shoes but now he cannot carry enough to buy one single 
shoe. 

The price of farm commodities has gone down out of all 
proportion to the retail price of the manufactured articles. 
What I told you of shoes is true of all kinds of fabrics and 
practically every other commodity. You men who are 
interested in machinery may well take note of those facts, 
and rest assured tha: unless there is a change in the buy- 
ing power of the farmer’s dollar, there will not be as much 
machinery sold next year as has usually been sold to the 
farmers of the country. 

I haven’t heard of any definite price schedules on ma- 
chinery. All I have heard is that the price cannot be re- 
duced. Since there are no reporters present, let me tell 
you confidentially that there will not be much machinery 
sold if that be true, unless, of course business revives so that 


the purchasing power of the farmer’s dollar is greater than 
it is now. 


TRANSPORTATION PLAYS IMPORTANT PART 


Take on the matter of transportation, for instance, the 
farmer for years fought railroads rather to his own detriment. 
He fought for lower rates and lost sight of service. The re- 
action came and it has come with a vengeance that it is 
going to concern very vitally every business in this country. 
You judge the farmer’s prosperity, I presume, by the price of 
commodities on the Chicago market. You forget that the 
farmer does not receive the Chicago quotations for that 
which he sells. He receives the Chicago quotations minus 
the carrying and sales charges, and that carrying charge on 
grain alone from the average farmer in the grain belt—and 
that would be in the vicinity of Western Iowa or Minnesota or 
Northwestern Missouri—penalizes the farmer on the re- 
cent rate advance at least ten-cents a bushel on every bushel 
of grain which he sells. Now with the terrific drop in prices 
on the Chicago market, take the old margin when the price 
was high and add to that margin an extra ten cents which 
merely takes care, of the recent freight advance and subtract 
that from the present prices and you will see why the purchas- 
ing power of the farmer is gone. 

I well remember the conditions which confronted agricul- 
ture in 1894 or 1895. That was when corn went to ten and 
eleven cents a bushel. I had earned my first money during 
that time or just a year or so preceding. I had gotten to- 
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_ gether a couple of hundred dollars and bought some lumber 


and built a corn crib and I speculated in corn at ten and 
eleven cents a bushel. I knew the condition of those farmers 
from whom I bought that corn very well and I know the con- 
ditions of the farmers in that same locality today, and the 
condition is infinitely worse today than it was in the days of 
that ten and eleven cent corn. Why? Because the cost of 
production is so very much higher now than it was then. 


Half of the farms in the best agricultural states are in the 
hands of tenants. The tenant is usually a fellow who, like 
myself, began working by the day or by the month on a 
farm. Finally he got a little money together and bought 
a team of horses and some machinery, and probably some 
second-hand machinery at that, and rented a farm. He did 
not have capital enough to buy the necessary feed and sup- 
plies to go through the first year, and being a beginner, he 
could not rent the best farm. He had to prove his worth 
before he could get on a good farm, hence, his progress was 
slow. Finally, if he had the right stuff in him, he would get 
together a few hundred or two or three thousand dollars. 
If his ambition was to become a land owner, he would put 
his small earnings as a renter into a farm, making only 
a small payment, and the previous owner would take a back 
mortgage. That is the condition at the present time and 
has been for years. 


LOW PRICES HARD ON FARMER STARTING OUT 


These men who have recently bought their farms and have 
only paid a quarter or a third of the purchase price—and 
there are thousands and tens of thousands of.eases like that— 
or the renter whois just starting out and hasinsufficient capital, 
are in a serious condition. I was out home two weeks 
ago and talked with some neighbors of mine who are renters 
—men who had good equipment of machinery and horses, 
and some cattle last spring—and they tell me they are 
forced to sell everything they have and then they cannot pay 
their debts and they are going to have to go to work by the 
month or go to the city to get employment. I will say with- 
out any fear of successful contradiction that more than one- 
fourth of the farmers of this country today cannot pay 
their debts, so serious is the situation. 


I do not blame all of that, of course, to transportation. 
Part of it is due to transportation. I am not blaming the 
railroads, they were entitled to a raise and we conceded they 
should have it, but we feel they got, probably at that time, 
a little more than their just desserts, and we feel that if 
agriculture is to continue to develop in this country, there 
must come very soon a better balance or adjustment be- 
tween the farm interests and the other interests of this 
country. 


If I was supposed to talk about tractors, I got off of 
my subject. The tractor has come to stay, there is no doubt 
of that in my mind. The problem of the tractor manufac- 
turer is to make it not as cheap as possible for a cheaply 
made machine made cheap at the expense of durability and 
service, is false economy always, but to make it as durable 
and as simple as possible and designed to meet the hard 
strains which a tractor must bear. 

The difficulty with the tractors—I am speaking now from 
my observation of my neighbors, not my own experience— 


' is that just in the rush season when they need that machine 


more than at any other time, something goes wrong with it 
and they have to send and get a garage man to come out, 
and the average automobile mechanic does not know much 
about a tractor because there seems to be a vital difference 
in the mechanism of a tractor and that of an automobile. 
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They are made for very different purposes and the automobile 
expert is not a tractor expert, hence the farmer does not get 
very good service. 

I don’t know whether you ever run into that proposition 
or not. Then, if anything is wrong, it is necessary to send 
it to the factory or maybe get a man to come out from the 
factory to put those parts in place. If the tractor becomes 
an absolutely successful and reliable tool, it is going to be 
because it is made as simple as possible to get service out of 
it and every part made as accessible as possible so that the 
farmer can do a good deal of the repair work himself, for 
he cannot depend upon high-priced expert work. If he does, 
he will soon discard the old tractor and the tractor company 
will have a bad reputation in that community, so it is to 
your interest as engineers to make those tractors as durable 
and as simple as you can, and then as tractor manufacturers 
or as truck manufacturers, go just as far in standardizing 
those machines as you possibly can. I would like to see 
all of our leading farm machines standardized. I am aware 
of the inconvenience that the dealer would experience for 
a short time, because he would have to keep the various lines 
of repairs until the old machines now in the hands of the 
farmers are cast aside which would be five or ten years, but 
when that time is gone, there would be a very great advantage 
in standardization. 

Now the truck business and the tractor business is in 
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its infancy and you have a chance to begin that standard- 
ization without the excuses for non-standardization which 
implement manufacturers are now making, and I urge you 
by all means to standardize as rapidly as you can. 


Everything which you as engineers have to deal with 
comes from the soil. If it does not come directly from the 
farm, it comes indirectly from the farm. If it were not for 
the farm, you could not produce. There would not be fac- 
tories or transportation or merchandising or labor were it 
not for that farm service. If by any chance the surplus from 
the farms of this country should decrease ten or twenty- 
five per cent, there would be a proportionate decrease in the 
number of freight cars and freight trains which run on the 
roads; there would be a proportionate decrease in the number 
of men employed in the factories in this country, and there 
would be a decrease in all kinds of production. According 
to the law of supply and demand, that would mean probably 
an increase in the price of those commodities. 

The farmer wants labor well and usefully employed. He 
wants trains to move and factories to run and he knows in 
order to bring those things about he must increase his pro- 
duction and maintain that increased production. You men 
are vital agencies in assisting us to bring about that increased 
production which is essential to your interest and our interest 
and the interest of this whole great American nation of which 
we are a part. 


Making A Tractor Drawbar Test 


By E. V. 


NYONE who has attempted to determine the maximum 
drawbar pull of a tractor by the use of a dead load 
realizes that it is very difficult to apply the maximum load 
the tractor can pull without stalling or digging in. This 
necessitates relieving the load in making a new start. 


The writer has been using a slow-moving tractor as a load 
and finds it quite satisfactory. The tractor used as the load 
is slowed down until the governor on the tractor being tested 
is wide open, or until there is excessive slippage of the drive- 
wheels, either of which indicates that the maximum pull is 


*Mem. A.S.A.E., assistant chief agricultural engineer, Iowa Experiment 
Station. 
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being exerted. 

Where the tractor being used as a load is not much larger 
than the one being tested it will be necessary to use the brake 
on the rear tractor, or add some sort of load such as a plow or 
disk harrow. 

The dynamometer is connected directly to the tractor 
being tested and a rope connects to the rear tractor. The 
writer first used a steel cable for this connection, but it is al- 
most impossible to avoid severe jerking when starting up. 
With 40 or 50 feet of rope there is enough elasticity to absorb 
any shocks caused in starting. A 1!4-inch rope is used with 
ferrules spliced in the ends to prevent cutting the strands. 


oe 


USING ONE TRACTOR AS A TEST LOAD FOR DRAWBAR PULL OF ANOTHER 
The apparent lack of alignment arises from the necessity of taking separate photographs of the two ends of 
the outfit. The rear tractor is not dead but running, the amount of load put on the front tractor depending 
on the extent to which the tractive effort is reduced by throttling the rear engine 
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AGRICULTURAL 
The Journal of the American Society of Agricultural Engineering 
E.A. WHITE, President FRANK P.HANSON, Secretary-Treasurer 


Contributions of interest and value to the agricultural engineering 
profession are solicited. Communications should be addressed to 
the Editor—Frank P. Hanson, Station A, Ames, lowa 


A.S.A.E. at Tractor Show 


T IS most appropriate that the American Society of Agri- 
cultural Engineers should have an educational booth at the 
Sixth National Tractor Show at Columbus. Power farming 
represents a vision, fostered originally by relatively few men, 
that the use of mechanical motors on the farm would reduce 
labor requirements, lessen the cost of production, make farm- 
ing more profitable and benefit the general standing of the 
farmer and his family, Other men have caught this vision. 
Today the equipment necessary to make power farming a 
reality is available. There will be further mechanical improve- 
ments, but for the present the limiting factor is te efficient 


use of the equipment available. — erg "e ‘ 


The agricultural world looks to the tend grant colleges 


for facts, facts based on investigations and research. Prac- 
tically all of these institutions have a department of agricul- 
tural engineering the work of which is to apply engineering 

- principles to agricultural practice.. These departments should 

' be the advance agents in showing how the use, of: modern 

‘equipment will benefit agriculture. The national tractor 
show is the rallying point for men who believe that power 
farming offers possibilities for the introduction of a new era 
in American agriculture. 


It is therefore most appropriate that the agricultural col- 
leges and the U. S. Department of Agriculture should combine 
interests through the Society which their efforts have created 
and present an exhibit to show the work which they are doing. 
It is more than appropriate. It is an unusual opportunity. 
Agricultural engineering is sadly in need of a larger measure 
of public support. The way to secure this support is to 
show the work that is being done, and if this meets with ap- 
proval the way is opened to show the possibilities of work 
not yet attempted because of a lack of funds. Our men in 
scientific work need to become better acquainted with the 

» men in the commercial world, just as the manufacturers of 

- farm equipment need to become more familiar with the work 
and needs of the agricultural enginzering departments in our 
colleges. We can therefore look upon the placing of an educa- 
tional exhibit at the coming tractor show as a step towards 
enlarging the work of the Society——Dr. E. A. White 


College Section Organized 


T THE annual meeting, tentative organization of a 
college section of the Society was perfected. This section 
was the outcome of a desire to further the interests of agricul- 
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tural engineering in land grant colleges, experiment stations 
and extension service and to promote research and better 
teaching methods and more largely to correlate these activi- 
ties with those of the United States Department of Agriculture. 


The temporary advisory committee hopes to put into 
effect one of the most far-reaching activities the Society at 
large has undertaken. The success of the movement is depen- 
dent upon the fullest cooperation of all members of the 
Society who are teachers or investigators either at land grant 
colleges or experiment stations. All men on agricultural en- 
gineering staffs at such institutions who are not already mem- 
bers should be urged to join the Society so that they may be 
in a position to get the benefit of membership and the cooper- 
ative movement. 


It is to be hoped that duplication of effort, such as is now 
frequent, may be reduced; that new problems may be assign- 
ed to stations or colleges best suited to handle them; to co- 
ordinate work between colleges and experiment stations where 
located at different points in the same state; to gain for 
agricultural engineering research problems their proper 
share of such appropriations by Congress as may be made for 
research work at the experiment stations; that the resulting 
unity of effort will bring to agricultural engineering the pres- 
tige that it justly merits; that the American Society of Agri- 
cultural | Engineers will be recognized as second to none among 
the engineering bodies of the country. 


Use your infltience wherever it will do the most good. 
The advisory committee whose names appear elsewhere. will 
appreciate your suggestions—F. W. Ives 


Every Member to Get a Member 


T THE annual meeting it was agreed by those present 
that each should undertake to look up some person 
qualified for membership in the Society, and secure his mem- 
bership application. While this action was only a pledge of 
individual effort binding none but themselves it is to be hoped 
that the entire membership will feel just as much loyalty and 
be willing to devote just as much effort toward building up the 
society as those who publicly committed themselves. Al- 
though the membership has grown largely, particularly dur- 
ing the last year, it still is small in comparison with the mag- 
nitude of the field it serves and the number of engineers en- 
gaged in that field who are eligible to membership and whose 
membership would be of benefit both to themselves and to 


the Society. Let it be understood that this is a task not for 


charter members, active members, influential members, but 
forevery member. i os 


: fs 


An Apology 


N UNFORTUNATE incident of the Annual Meeting in 
December was the failure of-the report of the education- 


al committee to reach the Secretary in time for reading. F. A. 


Wirt, chairman, and his committee had prepared a thorough 
and detailed report, but because it was impossible for him to 
attend the meeting he forwarded the report in care of the 
hotel in which the meeting was held. Although mailed several 
days before the meeting it was not delivered to the Secretary 
until the evening after the meeting had adjourned. 
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Belt Pulley 


By Chris Nyberg” 


N LOOKING over various makes of agricultural machinery, 
the writer has noticed that the pulleys used are made 
with arms or spokes ofinnumerabledesigns. Somearestraight 
and others are curved, some are tapered with the large end 
toward the hub, while others have no taper at all, and the 
number of spokes varies all the way from two up to eight or 
nine. This same variation also holds true in the design of 
the rims and hubs of the pulleys. The only reason we can 
account for this condition to exist is that when patterns for 
most of the pulleys now in use on agricultural machinery 
were made, the manufacturers did not employ draftsmen 
and the designing was left up to the pattern makers, who 
simply made up a pattern of some kind which would serve the 
purpose. 

While there is a good deal of technical data on the sub- 
ject, most of it is not in a very convenient form, and nearly 
all the tables given in the engineering handbooks are taken 
from the practices of makers of pulleys for transmission 
machinery. These pulleys are usually made with the same 
sizes of arms for a great number of different widths of face; 
this is done in order to have as few patterns as possible. 
But in order to do that, the spokes will have to be made 
strong enough for the widest face, which will of course make 
them a good deal heavier than necessary for the narrower. 

The following formulae (refer also to Fig. 1.) were ar- 
ranged by the writer to be used in the drafting room where 
he is employed, in order that the design of pulleys there 
would be uniform although made by different draftsmen: 


For single leather belts and rubber or canvas belts up to 
and including 4 ply 


— ee 
LVS + 


*Mem. A.S.A.E., chief draftsman, thresher works, Advanee-Rumely 
Company, Laporte, Indiana. 


For double leather belts and rubber or canvas belts 5 ply 
and up 


A= V2 4%" 


N = Number of spokes 

D = Diameter of pulley 

W = Width of belt 

F — Width of face of pulley—W + 2” 

A = Width of arm at hub 

B = Thickness of arm at hub = .5A 

a = Width of arm at rim = .67A 

b = Thickness of arm at rim = .5a 

T = Thickness of rim at edge = 5/32” for single belt 

== 3/16” for double belt 

It is not claimed that these formulae contain anything 
new, as it has been taken from different reliable sources, 
but was arranged more for the sake of convenience. 


The chart is an alternate method of determining the 
sizes of the arms in pulleys. Both the chart and formula 
were taken from Halsey’s handbook, given as the practice 
of the Todd and Stanley Mill Furnishing Company. They 
have been modified slightly so the results obtained correspond 
more nearly to the practice of two cf the largest manufac- 
turers of agricultural machinery. 

It is based on a belt pull of 50 pounds per inch width of 
belt for single belts, and 75 pounds for double belts. The 
working strength of the material from which the pulleys are 
made is considered to be 2,000 pounds per square inch. The 
thickness of rim, length of hub and number of arms are also 
taken from the practices of these two concerns. The crown of 
the face and diameter of hub is what one of them has used 
successfully for years; the other one recommends a slightly 
higher crown and heavier hub. 


CHART FOR SOLUTION OF PULLEY SPOKE DIMENSIONS 
lo find the dimensions of the arms of a 12-inch single belt pulley having five arms and for a 5-inch belt sub- 


stituting these factors in the quantity under the cube root sign for a single belt pulley gives 


12x5 


« 


x5 
ata ine « ar . = 9as 3 4 = & 3 ae = O22 4 ae = 
’ 2 7 . S, 
Locate 3 on the base line, trace upward and read A = 1% inches, B 4 inches, a = 1% inches, and b = 9/16 


inches. 
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A.S.A.E. Officers for 1921 


President—E, A. White, technical editor, “Farm Implement 
News,” Chicago, Illinois. 

First vice-president—W. G. Kaiser, Portland Cement 
Association, Chicago, Illinois. 

Second vice-president—E. R. Jones, University of Wisconsin, 
Madison, Wisconsin. 


Secretary-treasurer—Frank P. Hanson, Station A, Ames, 
Iowa. 


Executive Council 


I. W. Dickerson, agricultural engineering editor, Charles 
City, Iowa. 

F. N. G. Cranich, Hyatt Roller Bearing Co., C®icago Illinois. 

Raymond Olney, The Power Farming Press, St. Joseph 
Michigan. 


F. A. Wirt, Emerson-Brantingham Co, Harrisburg, Pennsyi- 
vania. 


J. B. Davidson, Iowa State College, Ames, Iowa. 


Nominating Committee 


r 


J. T. Ekblaw, engineering editor, The National Farm 
Power, Chicago, Illinois. 


K. 
V. V. Detwiler, Clarke Publishing Co., Madison, Wisconsin. 
E. S. Fowler, Rockford, Illinois. 


College Section Committee 


The President has Appointed the Following Mem- 
bers of the Advisory Committee on Coordina- 
tion of Agricultural Engineering Work of 
Land Grant Colleges, Experimental 
Stations and the U. S. Department 
of Agriculture 
Ives, chairman, Ohio State University. 


\ 
. B. Davidson, Iowa State College. 
V 
R 


WV. 
v. Sjogren, University of Nebraska. 
U. Blasingame, Pennsylvania State College. 


Vm 


‘Aitkenhead, Purdue University. 
. Raney, North Carolina Department of Agriculture. 
. H. McCrory, U.S. Department of Agriculture. 


Southern Section of A.S.A.E. to Meet 
After Tractor Show 


HE Southern Section of the American Society of Agricul- 

tural Engineers will hold their annual meeting in Lexing- 
ton, Kentucky, February 14, 15, and 16. The time and place 
have been chosen with a view to facilitating the attendance 
of members and others directly following the National Trac- 
tor Show at Columbus, Ohio, which closes February 12. 
Further interest in the meeting is added by the fact that it is 
being held in connection with a similar meeting of the Associa- 
tion of Southern. Agricultural Workers, including joint 
sessions of the two bodies. 

Among the subjects to be discussed are “Standardization 
of Instruction in Agricultural Engineering in the South” by 
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Activities 


Daniel Scoates, Texas A. & M. College; ““What Should Be In- 
cluded in a Four-Year Course in Agricultural Engineering” 
by E. R. Gross, Mississippi A. & M. College; “Opportunity 
for the Agricultural Engineer Along Commercial Lines” by 
F. W. Ives, Department of Agricultural Engineering, Ohio 
State University, and president of the Agricultural Engi- 
neering Company, Columbus, Ohio; “The Tractor Situation” 
by W. G. Welbourne, editor of “Tractor”: “Labor-Saving 
Machinery For Cotton Farmers” by L. E. Rast, Agronomist, 
Southern Fertilizer Association; “Paint For Farm Buildings” 
by W. E. Pheris, E. I. DuPont de Nemours & Company, 
Chicago, Illinois; ‘Farmstead Arrangement” by J. T. Cope- 
land, Mississippi A. & M. College; “Drainage Investigations 
in North Carolina” by H. M. Lynde, Senior Drainage Engi- 
neer, Raleigh, North Carolina; and “Rural Sanitation In Ken- 
tucky” by Dr. J. N. McCormack, State Health Officer, Louis- 
ville, Kentucky. 

The President’s address will be given by Stanley F. Morse, 
consulting agricultural engineer, New Orleans, Louisiana. 
It is planned to include during the session excursions to points 
of special interest in the Blue Grass region. The Southern 
Section devotes more specialized attention to the distinctive 
agricultural engineering problems of the Souththanispossible 
in the meetings of the Society as a whole. Additional infor- 
mation may be secured from the secretary-treasurer of the 
Southern Section, Charles E. Seitz, Blacksburg, Virginia. 


Engineering News Items 


Get Together at Columbus 


HE attention of members is called particularly to the 

Society exhibit which will occupy spaces 712, 713 and 
714 in building No. 7 at the tractor show in Columbus, Feb- 
ruary 7 to 12. It is understood that the exhibit will contain 
displays from the various departments of agricultural en- 
gineering in the various state colleges. The booth will be 
attractive both as regards appearance and lounging facilities, 
and all members are urged not only to report to those in 
charge but to avail themselves freely of the opportunities 
afforded for rest and congeniality. 


Educational Features Mark Tractor Show 


T SHOULD be of more than passing interest to the mem- 
bership of the American Society of Agricultural Engineers 
that all but one or two of the men whose names have been an- 
nounced as headliners for the four-day educational program 
of the tractor show at Columbus are members of this Society. 
The agricultural engineering departments of the various state 
colleges dominate the program and presumably furnish the 
basis for the claim that it is “‘a college course in power farm- 
ing.” 

The program as thus far announced includes for the first 
day, February 8, “Soil Conservation” by Frank I. Mann, 
Gilman, Illinois, famous for his development and practice of 
a permanent soil improvement program on his home farm, 
Boisd’ Arc Farm; “Adapting the Farm and Farm Business to 
Power Farming” by Raymond Olney, editor of Power Farm- 
ing and Power Farming Dealer, St. Joseph, Michigan; “Fac- 
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tors Which Determine the Type and Size of Tractor to be 
Purchased” by I. W. Dickerson, agricultural engineering 
editor of.a group of farm papers, Charles City, Iowa; and 
“The Importance of Lubrication and HowtoSelect Good Oils” 
by W. F. Parish, technical director lubricating department, 
Sinclair Refining Company, Chicago, Illinois. 


The program for the second day begins with a lecture by 
J. B. Davidson, Iowa State College, Ames, Iowa, and last 
year the secretary of the Society, on the “Modern Trend of 
Tractor Design.” “Ignition Troubles and their Remedies” 
will be discussed by O.W. Sjogren, College of Agriculture, 
Lincoln, Nebraska. “Tractor Hitches” will be treated by 
Daniel Scoates, Texas A. & M. College, College Station, 
Texas. G. W. McCune, Ohio State University, will present 
“Some Lessons From a Tractor Survey in Ohio.” 


On the third day there will be “Lessons from the Nebras- 
ka Tractor Tests” by C. K. Shedd formerly engineer in charge 
of tractor tests, College of Agriculture, Lincoln, Nebraska. 
“The Tractor and Belt Power” will be taken up by Wm. 
Aitkenhead, College of Agriculture, Purdue University, La- 
fayette, Indiana. “What is Tractor Service” will be dis- 
cussed by J. B. Davidson. At this session also R. U. Blasin- 
game, Pennsylvania State ‘College, will discuss the question 
“Should A Tractor or Tractor Tools be Purchased by Com- 
munity Groups.” 


The fourth and last day of the educational program, 
February 11, will be opened by H. H. Musselman, professor 
of farm mechanics, Michigan Agricultural College, East Lan- 
sing, Michigan, with a discussion of “Correct Tools for the 
Tractor.” F. W. Duffee, College of Agriculture, University of 
Wisconsin, will take up “Laying off the Field for Plowing.” 
He will be followed by R. U. Blasingame with a talk on “‘Win- 
ter Care of the Tractor,” after which F. W. Ives, professor of 
agricultural engineering, Ohio State University, will discuss 
“Housing the Tractor and Tractor Tools.” On this day four 
farmers will be asked to tell their experiences with a view to 
assisting with their experience the other farmers present and 
in fact all who are anxious to know the farmer’s viewpoint and 
meet his requirements. With the exception of these farmers 
every person appearing on the last three days of the program 
are members of our Society. 


It is planned to have each day’s session close with a round 
table discussion at which it may be expected that many im- 
portant points will be brought to light. 


Automotive Engineers to Meet in Chicago 


And Columbus 


N FEBRUARY 2, 1921, at tthe Hetel Morrison in 
Chicago, the Society of Automotive Engineers will have 


morning and afternoon sessions, one devoted chiefly to the° 


trend in truck design, including a paper on an interesting de- 
velopment in steam truck design. The other session is to 
deal with the operation of automotive vehicles from the view- 
point of the service man and owner, in which it is expected 
that the engineers responsible for the design of these vehicles 
will hear some valuable constructive criticisms. In the 
evening will occur the annual Chicago dinner, which is of the 
same importance in the Midwest that the New York dinner 
is in the East. 


The Columbus meeting wili be held February 10 at the 
Hotel Deshler. The morning and afiernocn sessions will be 
devoted to automotive engineering as it occurs in farm power. 
Among the subjects to be discussed are the trend of tractor 
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design, plowing and belt speeds, and the lessons learned from 
the Nebraska tests. The stationary engine will receive con- 
sideration also in relation to its use for lighting, pumping and 
all-round farm utility. The evening will be devoted to a 
farm power dinner on which occasion the Society of Automo- 
tive Engineers will hold a get-together for the tractor, light- 
ing plant, and farm engine interests of the industry. 


Personal Items 


F. W. Ives, Ohio State University, Columbus, Ohio, was 
recently elected to the advisory council of the “Architectural 
Forum.” This council is made up of ten or twelve architects 
who are very carefully selected because of their exceptional 
qualifications and standing in some particular field. Prof. 
Ives will be the agricultural engineer on the council. 


James B. GREEN, formerly at the Ohio State University, 
is now mechanical engineer for the Reliable Tractor and 
Engine Company, Portsmouth, Ohio. 


E. B. McCormick, mechanical engineer, Bureau of Pub- 
lic Roads, Washington, D. C., was appointed by President 
E. A. White to represent the American Society of Agricul- 
tural Engineers at the National Conference on Highway 
‘Traffic Regulations which was held at the Hotel Washington, 
Washington, D. C., Monday, January 10. 


B. E. Gaytorp, formerly with the Gordon Van Tine 
Company, Davenport, Iowa, is now farm buildings engineer 
for the Weyerhaeuser Forest Products, St. Paul, Minn. _ 


New Members of the Society 


Americo de Miranda Ludoff, special student in agricul- 
tural engineering, Ames, Iowa. 


Joao V. de Oliveria, special student in agricultural engi- 
neering,Ames,lowa. 


Djalma Hees, special student in agricultural engineering, 
Ames, Iowa, 


Robert H. Ccolidge, supervisor of production, U. S. Ball 
Bearing Manufacturing Co., Chicago, 1ll. 

Ernest Wayne Smith, sales correspondent, John Lauson 
Manufacturing Company, New Holstein, Wis. 


George A. Fain, professor of agricultural engineering 
Georgia State College of Agriculture, Athens, Ga. 


G. M. Foulkrod, instructor in farm mechanics, Pennsyl- 
vania State College. 


S. C. Hurley, salesman, Diamond Chain Manufacturing 
Company, Indianapolis, Indiana. 

Jchn Thomas McAlister, instructor in agricultural en- 
gineering, Mississippi A. & M. College, Mississippi. 

David S. Weaver, instructor in agricultural engineering, 
Mississippi A. & M. College, Miss. 

David P. Davis, vice-president J. I. Case Threshing 
Machine Co., St. Louis, Missouri. 

Norman R. Krause, mechanical engineer, J. I. Case T. M. 
Company, Racine, Wis. 

Howard Ross Tolley, agricultural engineer, Bureau of 
Public Roads, U.S. Dept. of Agriculture, Washington, D. C. 

Ges. H. Dechant, advertising manager, J. I. Case T. M. 
Company, Racine, Wis. 

Samuel Eugene Craig, chief draftsman, gas tractor depart- 
ment, J. I. Case T. M.Company,Racine,Wis. 
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Geo. G. Dana, chief draftsman, J. I. Case T. M. Co., 
Racine, Wis. 

Chas. W. Robinson, superintendent of experiments, Inter- 
national Harvester Company, Auburn, New York. 

Wm. C. Shinn, President, Shinn Mfg. Company 
Chicago, Illinois. 

J. A. Leprince, senior sanitary engineer, U. S. Public 
Health Service, Memphis, Tenn. 

Robert Ethan Allen, in charge agricultural engineering 
department, West Virginia University, Morgantown, W. Va. 

J. F. Forrest, proprietor of the Electric Farm, Poynette, 
Wisconsin. 

Ira L. Johnson, experimental engineer, Minneapolis 
Steel and Machinery Company, Minneapolis, Minnesota. 

James Edward Holbrook, factory sales representative, 
Yuba Mfg. Co., Marysville, Calif. 

Jno. D. Parsons, assistant professor agricultural engi- 
neering, University of Nebraska, Lincoln, Nebraska. 

Edwin Courtney Billings, service dept. J. I. Case T. M. 
Company, Racine, Wisconsin. 

Arch R. Crawford, advertising manager “The Farmer,” 
St. Paul, Minn. ; 

Roudolph H. Driftmier, instructor farm machinery, Kan- 
sas State Agricultural College, Manhattan, Kansas. 

Ellis S. Echlin, service engineer, J. I. Case T. M. Com- 
pany, Racine, Wis. 

James Ira Winchell, manager tractor department, Horst 
& Strieter Company, Rock Island, Illinois. 


Applications for Membership 


The following is a list of applications for membership received 
since the publication of the December issue of AGRICULTURAL ENGINEER- 
1NGg Members of the Society are urged to send promptly pertinent in- 
formation relative to the applicants for consideration of the Council 


_prior.to their election. 


Walter G. Ward, extension architect Division of Exten- 
sion, Kansas State Agricultural College, Manhattan, Kansas. 


Harley M. Ward, Engineer, Hollow Tile Ass’n, Chicago, 
Illinois. 


J. H. Needler, Sales Engineer, Link Belt Company, 
Chicago, Il. 

Harry B. Cole, Assistant Experimental Engineer, Moline 
Plow Company, Moline, Ill. 

Fred L. Warner, Chain Sales Engineer, Link Belt Com- 
pany, Ewart Works, Indianapolis, Indiana. 


R. B. Wheeler, Sales Dept. Roderick Lean Mfg. Com- 
pany, Mansfield, Ohio. 


Carlyle A. Atherton, Engineer National Lamp Works of 
General Electric Company, Nela Park, Cleveland, Ohio. 

Quincy Claude Ayres, Ass’t Prof. Agricultural Engineer- 
ing, lowa State College, Ames, Iowa. 

Ray Wilford Carpenter, Professor of Agricultural Engi- 
neering, University of Maryland, College Park, Md. 

Lewis Allen Jones, Senior Drainage Engineer, U. S. Dept 
of Agriculture, Takoma Park, D. C. 

Walter A. Kirkpatrick, Managing Editor Chilton Tractor 
Index; Associate editor, Chilton Tractor Journal, Philadel- 
phia, Pa. 

Arthur L. Kline, salesman and agricultural service man, 
Hercules Powder Company, Wausau, Wisconsin. 


_ George S. Knapp, State Irrigation Commissioner State of 
Kansas, Topeka, Kansas. 
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George H. McCray, Service Engineering Department, 
J. 1. Case T. M. Co., Racine, Wis. 


Elmer Reynolds Meacham, Ass’t Prof. of Farm. Machin- 


ery and Agronomy, Clemson Agricultural College, Clemson 
College, South Carolina. 


Gustave Howard Radebaugh, Department Mechanical 


Engineering, Assistant Professor, University of Illinois, 


Urbana, Illinois. 


Walter J. Taylor, Sales Engineer, John Lauson Manufac- 
turing Co., New Holstein, Wis. 
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PROMOTION ENGINEER for field engi- 
neering work with experience or education 


in Engineering, Chemistry and Agricul- 
ture. Trade Association experience of pro- 
motional character desired but not neces- 
sary. 

Permanent position with excellent oppor- 
tunity for right man. Salary $3,000-$3,500 
to start. Address Vacancy A-5175 THE 


ENGINEERING AGENCY, Inc., 1662 Mon- 
adnock Bldg., Chicago, Ill. No advance 


charge. 
Twenty-Eighth Year. 


POWER FARMING 


is the recognized leader in promoting 
the principles and practices of en- 
gineering as applied to agriculture. 


Published monthly by 


THE POWER FARMING PRESS 
ST. JOSEPH, MICHIGAN 


This institution originated the 
term “power farming” as applied 
tofarming with mechanical power. 
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